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PREFACE. 


In treating of a subject so thoroughly threshed out, 
so to speak, as Farming, it is difficult to lay claim to 
originality. The most that any one writing on Agri¬ 
culture can do is to collect and condense the results of 
the various experiments and researches that have, from 
time to time, been made, and present them to the public 
in an assimilable form. There has hardly been a time 
when the Agricultural Industry of this country—the 
greatest industry of one of the greatest nations in the 
world—has stood more in need than it does at present 
of some stimulus to preserve it from decay. Partly 
from a few bad seasons and partly from the unequal 
pressure of taxation, which inequality is beginning now 
to be realised by others than those engaged solely in 
Agriculture, the home production of food has been 
diminished, and capital and enterprise have been 
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diverted to other branches of industry to an unusual 
extent. The object not only of those immediately in¬ 
terested in farming, but of all who have the welfare 
of their country at heart, should be to endeavour to 
bring it back. No nation can be in a healthy state, 
or exist at all for a very lengthened period, which 
draws its means of subsistence from foreign countries, 
while its own land is lying unproductive at home. 
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CHAPTEE I. 


RELATION OF CAPITAL REQUIRED TO LAND. 

Up to quite recently it has been almost everywhere in 
this country the exception, and not the custom, for 
owners of land—at least in any quantity approaching 
the size of what is called an estate—to conduct the 
agricultural operations carried out on the land them¬ 
selves, that is, to keep their land in their own hands, 
with a view to obtaining their income in this manner. 

It is quite true that on many estates one of the 
farms may be held by the owner, but it has generally 
been either for amusement or for the sake of trying 
experiments, or for convenience of having a dairy of 
his own, or, in fact, for any reason rather than that 
of obtaining an income. 

This is not at all the case in other countries. In 
Denmark and Austria large tracts of land are worked 
by their owners; and the system of letting farms as 
practised in England is the exception, and not the 
rule. 

The reason of this custom, so universally prevail¬ 
ing in this country, is probably to be found in two 
things: first, that when a man can get an income 
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sufficient for his requirements without talcing any 
trouble, it is difficult to get him to take any, even 
though the trouble he took would repay him by con¬ 
ferring on him a larger income than ho previously 
enjoyed. 

Secondly, that in nine cases out of ten in this 
particular instance, it happens somehow that when 
he does make the effort and take the trouble, he finds 
that he has di m inished his income instead of increas¬ 
ing it, and this induces the man who has tried it to 
abandon the attempt without taking any great pains 
to ascertain the reasons of his failure, and deters others 
from following his example. 

Into the first of these causes, the dislike to take 
any trouble, I do not propose to enter, as it is a matter 
for each man’s own consideration; but as regards the 
second cause, the failure to make farming answer 
when attempted by the owner, I wish to offer a few 
remarks as to the possible causes of failure. To 
begin with, people interested in the matter do not, 
I think, as a rule, sufficiently realise the great differ¬ 
ence between an owner of land who has it to let, and 
a farmer who has it to take. 

The owner, simply as an owner, has so many 
acres of land from which to got an income, and has 
no money. The farmer who wishes to take the land 
has so many thousands or hundreds of pounds, aB the 
case may be, and has no land. 

In both cases the object is to make an income, 
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but the materials which each has to set about it are 
not only widely different, but are pretty much the 
exact opposites of each other. 

Does it not strike any impartial person that the 
materials with which the tw T o go to work being oppo¬ 
site to each other, it cannot be right for each to start 
in exactly the same manner ? or, to put it as it happens 
in practice, for a man who has land and no money 
to set to work in precisely the same manner as the 
man who has money and no land ? To begin with 
the man who has a certain sum of money and a 
knowledge of farming; this man has, so to speak, 
all his money for nothing, but has to hire, that is, 
pay for, every acre of land on "which he conducts his 
operations. 

It is evident here that what is best for him is to 
pay for as little land as he can employ his capital 
profitably upon, and that if he can earn as much in¬ 
terest on his capital by farming two hundred acres 
as he can by farming three hundred acres of the 
same sort of land, then, in that case, all the money 
he pays for the hire of the extra hundred acres is lost 
to him. 

We will now take the case of a man who finds 
himself in possession of a certain number of acres of 
land only. In this case his object is to get a certain 
income out of his land, and as he has to hire, that is, 
pay for, all the money which he requires to have to 
enable him to obtain the income from the land, it 
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stands to reason that if he can obtain a certain income 
from his land by the help of a certain sum. of money, 
then every halfpenny he pays for the use of any 
money beyond this sum is a dead loss to him, and 
diminishes his income by so much. 

The result we arrive at by comparing these two 
considerations is, that an owner of land ought to try 
and farm his land with the least possible capital which 
will enable him to do so, and that a tenant or man who 
has to rent the land ought to try and farm with his 
money on the least possible quantity of land ; or to 
put it conversely, the tenant ought to apply as little 
land to his money, that is, as much money to each 
acre, as he can; and the landowner ought to apply as 
much land to the money he has to employ, that is, as 
small a sum of money per acre as he can. 

It is obvious, when this difference is taken into 
account, that what is the right thing for the one to 
do cannot always be exactly the right thing for the 
other to do ; and that the mode of farming pursued 
by one party with advantage and profit may easily 
end in loss and disappointment to the other. 
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CHAPTER II. 

ON THE CLASSIFICATION OF PLANTS USUALLY CULTIVATED 
IN ORDINARY HUSBANDRY. 

The plants usually cultivated in agriculture are 
generally divided into four different species—the 
bulbous, the leguminous, the cereal, and the gramina¬ 
ceous. Turnips, swedes, mangolds, beetroot, par¬ 
snips and carrots, belong to the first. Beans, peas, 
tares, Kohl-Rabi, cabbages, kale or rape, mustard, and 
red and white clover belong to the second. Wheat, 
barley, oats, and rye to the third, and the greater 
number of grasses to the fourth. There is another 
class of vegetable, the potato, which differs in its 
habits from all those I have enumerated, but may, I 
think, for convenience be classed among the leguminous 
plants as far as similarity of cultivation is concerned. 

Of these all the first class are biennials, forming 
the bulb one year and the seed the next. 

Of the leguminous plants, beans, peas, tares and 
mustard are annuals, producing their seed within a 
twelvemonth. Kohl-Rabi, cabbage, and kale or rape 
are biennials, and red and white clover go on a longer 
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period, white clover being perennial. Of the cereals 
the whole are annuals, and of the greater number of 
the graminaceous plants the habits of many are 
practically unknown, but many of them appear to be 
perennial. 
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CHAPTEB III. 

ON THE FOOD OF PLANTS. 

We now come to the consideration of those sub¬ 
stances which are absorbed by the vegetable kingdom, 
and which go to form their structure, and which 
have not improperly been termed the food of plants. 
This branch of study has of late years occupied a good 
deal of the attention of experimenters gnd investi¬ 
gators, and a very interesting study it is. Half a 
century ago comparatively little or nothing was 
known about it. Farmyard manure was the in¬ 
gredient principally used in raising the crops, 
and it was found to have a beneficial effect on all 
sorts of soils, and to* be suitable for all kinds of 
plants. 

But as people began to want to spend more money, 
, they began to want to grow larger crops, and to find 
Vpme material which would enable them to do so, and 
this brought the subject of manuring or fertilising 
the soil under the notice of experimental and scientific 
chemists. First one substance, then another, was 

discovered, which was found when applied to the 

( 
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land to have partially the same effect as farmyard 
manure; in some cases the effect was produced on 
particular soils, and in some cases on particular kinds 
of crop ; but in both cases the result was to increase 
the yield of the produce, and so far to increase the 
gross receipts of the farmer, and to increase the 
letting value of land by making agriculture more 
profitable apparently, and therefore more attractive. 
As scientific investigation proceeded, it was found 
that certain raw materials could be manufactured 
into manures of more efficacy than the raw material 
in its natural state; thus bones could be crushed or 
dissolved, coprolites could be ground to powder, and 
potash could be obtained from other substances which 
contained potash, but which were not available as 
manure, while the various substances could be mixed 
together with advantage. This was found to be a 
lucrative undertaking, and presently the whole face 
of the country became dotted over with manure 
manufactories, looking as if it had a fit of the small¬ 
pox. But the subject was only very imperfectly under¬ 
stood, the farmers knew little or nothing about what 
they were buying, and events have proved that the 
wholesale manufacturing of artificial manure has 
tended more to enrich the manufacturers of it than 
the purchasers of it, and that the agriculturists are 
not much better off than they were before. 

The ra^y materials were for the most part right, 
and the knowledge of them was right as far as it 
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went, but the outlay had been too great to leave any 
profit for all the parties interested. Some of the 
materials supposed to have a direct fertilising effect 
were found only to discount the natural fertility of 
the soil, and while they caused the land to bear a 
large crop the first year, rendered it less able to bear 
another crop the following year,’ and got to be con¬ 
demned by many as mere stimulants, and not as plant 
food at all. 

I will endeavour in this chapter to carry my readers 
on up to the present stage at which the knowledge of 
the laws affecting plant food has arrived, and point 
out to them the conclusions which may, I think, 
fairly be drawn from the investigations that have 
hitherto been made. 

The first step then that was taken by experi¬ 
mental chemists was to analyse the plants, and to 
resolve them into the materials of which they were 
constructed. This was a right step to begin with. 
They then deduced from this that the plant was 
produced by obtaining, or feeding on, these substances. 
This was also right. They next went a step further, 
and concluded that the proper way to proceed was to 
supply the plants artificially with the materials found 
in them, and to supply them in the proportion in 
which they were found. This was wrong, and events 
proved it to be so. Plants were supplied with a 
material,of which they were known to contain a large 
quantity, and the part of the crop where this material 
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was put on was found to be no better than the rest 
of the field. In other cases a quantity of a substance 
known to be required by the plant was applied, and 
the only result was that the plant grew up less adapted 
for the purpose for which it was wanted than 
before. 

Clover, for instance, when its contents were ana¬ 
lysed, was found to contain large quantities of nitro¬ 
gen, and was in consequence supposed for some time 
to be a plant which exhausted the soil of nitrogen. 
Dr. Yoelcker, however, instituted a series of experi¬ 
ments which showed that clover, instead of exhausting 
the soil of nitrogen, replenished it, and that when a 
crop of clover was allowed to grow /or hay and then 
taken away altogether, it left more nitrogen in the 
soil than if it was eaten bare; and that instead of 
supplying the ground artificially with nitrogen when 
you wanted a crop of clover, you ought rather to grow 
a crop of clover when you wanted to supply the soil 
with nitrogen, the reason being that clover absorbed 
more nitrogen from the air than it took from the 
ground, and left more in its roots than it had taken 
from the soil. Again, in the case of turnips they 
were found to contain both phosphorus and nitrogen, 
but the effect of supplying the plant artificially with 
nitrogen was to diminish the size of the bulb, and 
consequently reduce the value of the crop. 

From a number of experiments bearing Rimilnr 
results, an opinion was arrived at that certain sub- 
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stances acted as food for certain classes of plants, and 
that they required little or none of the other sub¬ 
stances, Mons. Yille was the exponent of this theory, 
and proved his case, as he thought, by exhausting of 
fertility the t soil in which he tried his experiments ; 
but he did not go far enough to prove his case as he 
wanted to prove it, for in order to do so he ought to 
have exhausted the atmosphere of its fertility also. 
He thought at one time that he had proved conclusively, 
for instance, that the leguminous plants required prin¬ 
cipally potash, and little or no nitrogen for their de¬ 
velopment, whereas if he could have tried to grow them 
in an atmosphere void of nitrogen, he would have found 
that they would not have grown at all; and that so far 
from nitrogen not being so necessary to their welfare 
as potash, this class of plant required the former just 
as much as the latter, and in much greater quantities. 
Again, wheat will grow freely on fertile land if sup¬ 
plied with nitrogen alone, and will yield a much greater 
quantity of grain than when not so supplied, and this 
led him to think that the wheat plant required nitrate 
more than phosphorus; but let anyone try the experi¬ 
ment of supplying the wheat plant with nitrogen only, 
on soil that contains no phosphorus, and he will meet 
with a dead failure, whereas if he supplies a good 
quantity of phosphorus as well, he will obtain a good 
crop. 

The true state of the case, I take it, may be summed 
up as follows:— 
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1. There are certain substances which form the 
nourishment, and are required for the support, of all 
plants. 

2. That although these substances are all to be 
found in the earth or the air, still some plants have 
not the same capacity for gathering them as others, 
and the same plant can supply itself with some of 
the substances contained in the air and tho earth 
better than it can with the others. 

3. That the different substances required for tho 
nourishment of any plant go to build up different 
parts of its structure respectively. 

Taking the first of these it will, I think, be found 
that all plants require phosphorus, nitrogen, and 
potash, and that each of these substances is as neces¬ 
sary as the other to the full development of the perfect 
plant; but the second and third conditions indicate 
the reasons why the application of one of these sub¬ 
stances is attended with a better result than the appli¬ 
cation of another in the case of different plants. Thus, 
by studying the second condition, wo find that it is 
advisable to supply phosphates on all soils to plants 
whose roots are feeble, and whose loaves are broad 
and strong, even if the land contains a fair share of 
phosphorus. 

It is advisable to supply nitrogen to plants whoso 
leaves are small and narrow, and whoso roots are 
vigorous and branching. It is advisable to supply 
potash to all plants on soil that is deficient in potash, 
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for reasons which will be given below in considering 
the third condition. 

The way to find out the action produced by the 
three different substances above mentioned on any 
individual plant is to supply that plant with all three, 
but with a large excess of one of them. If this be 
done, we shall find that in the case, for instance, of 
wheat, if we supply an excess of nitrogen to land con¬ 
taining potash and phosphorus, we obtain an increased 
quantity of grain, that is, seed ; and we also find that 
if we apply nitrogen to soil absolutely without potash 
and phosphorus, the wheat will not grow. Putting 
these two together, we arrive at the conclusion that 
nitrogen is no more a food of the whole wheat plant 
than the other two ,* but that when applied in excess 
under conditions favourable to the growth of the 
whole plant, it produces more seed, that is, more 
grain; and as grain is what we want to get from the 
wheat plant, it is the right manure to give in excess 
to that plant. 

We will now take a totally different plant—the 
turnip. If we supply this plant with potash and 
phosphorus in small quantities, and nitrogen in large 
quantities, we shall, as in the case of wheat, get a 
large d#$4tprpnt of flower and seed ; but as this is 
not what we Hant, we must try something else. We 
will try phosphorus. If we start with a soil containing 
a fair quantity of potash, in an atmosphere contain- 
ihg nitrogen, and grow turnips with a large excess of 
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phosphorus, we find that we get a very large root or 
bulb, with little leaf, and little or no tendency to pro¬ 
duce seed the first year. The effect, therefore, of 
treating a turnip with an excess of phosphorus is to 
enlarge the bulb; and as this is what we want, phos¬ 
phorus is found to be the right manure to apply in 
excess to this crop. 

We will now take a third class of vegetable—the 
leguminous. These may be said to be required for 
the leaf and stalk; and it has been found by experi¬ 
ment that a larger proportion of potash is found bene¬ 
ficial in these crops than in the other two, and as far 
as the third condition is concerned, an excess of potash 
will give the best results. But in this class of vege¬ 
tables the second condition comes into play also, for 
of two plants, both leguminous, one may have a large, 
broad leaf and a small root, as the cabbage, and 
another a smaller leaf and wider-spreading root, as 
the clover. In this case the plant wants supplying 
with two out of the three substances in excess of the 
other. It will be found, however, in practice that 
these crops can be increased in amount in the readiest 
manner by increasing the quantity of all three ingre¬ 
dients without altering the proportion. 

Thus wo arrive at tire rule that there is no special 
food required by one plant more than another, but 
that we ought to apply that substance in excess which 
forms the root in the case of those plants which wo 
grow for then' roots ; we should apply that substance 
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in excess which forms the seed, when we want to obtain 
seed, and that where we wish to develop the whole 
plant, stalk, leaf, flower, and root, as in the case of 
the clovers, we should apply proportionate quantities 
of all three, and increase the quantities of all three, 
pari passu —that is, in an equal ratio or degree. 
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CHAPTER IY. 

ON MANURING CHEMICALLY CONSIDERED. 

Manuring, chemically considered, deserves to be 
ranked as one of the most important sciences with 
which men have to deal. Greater issues are de¬ 
pendent on it than on almost any other science ; and 
on the amount of knowledge of it possessed by the 
people of a country, and on the profitable application 
of that knowledge, the welfare, and perhaps the exist¬ 
ence of a nation may depend. Hence, the researches 
of all scientific or other people who have devoted their 
attention principally to this branch of agriculture are 
in the highest degree valuable, not only to agricul¬ 
turists themselves, but to the whole nation. 

The principal names which will at once occur to 
those who have read to any extent the works of 
modem agricultural writers will be Messrs. Lawos 
and Gilbert, who have instituted over a long series 
of years a number of practical experiments on 
selected plots of land, giving results of great value; 
Baron Liebig, whose researches may perhaps bo said 
to partake more of the laboratory than the field; 
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M* Voelcker, and Mons. Ville, in France. Each of 
these four have, as far as we can judge, been tra¬ 
velling on slightly different lines, and M. Ville may 
lay claim to having first hit on the expedient of 
trying his experiments on a soil which he had pre¬ 
viously deprived of all natural fertility—that is, on 
sand which had been calcined or burnt. The ad¬ 
vantage of this method was that he knew for certain 
that any effect produced on the plants experimented 
on was produced by the substances he put in, and 
not by anything that was in the soil to start with, 
whereas in all experiments conducted on plots of land 
with the soil in an ordinary state, a certain allowance 
had to be made for the effect produced on the plant 
by the soil; and this increased the difficulties of the 
experimentalist to a very great degree, by giving very 
variable, and sometimes even contradictory results, 
from the same substances. 

I do not, in pointing this out, mean to assert that 
therefore M. Ville’s discoveries are of more importance 
than those of others, but I should classify them as 
followsThe reading of Liebig’s discoveries tends 
to give anyone the chemical knowledge necessary to 
cany on experiments; M. Ville’s researches teach 
him the result of those experiments; and the long- 
extended and various labours of Messrs. Lawes and 
Gilbert will teach him how best to apply the know¬ 
ledge obtained from the other two to practical 
agriculture. 
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Just as it is necessary to combine various chemical 
substances in order to produce a fertilo condition of 
the soil, so the writings of all three combine to famish 
the agriculturist with the information necessary for 
a successful application of the knowledge when ob¬ 
tained. 

The result of their combined researches, as far as 
can be ascertained with any certainty in a science 
which is still progressing, and is not yet, so to speak, 
fully developed, appears to point to this:— 

1. That numerous elements, both organic and in¬ 
organic, enter into the composition of almost all 
plants cultivated in husbandry. 

2. That out of this number some few elements 
stand out as pre-eminently necessary, or necessary in 
larger quantities than others. 

3. That the number of these latter is not so great 
as was at first supposed. 

4. That the plant derives most of the organic 
substances in the first instance from the atmosphere, 
and all the inorganic substances from the earth. 

I should here point out that, by a happy confusion 
of nomenclature, the words { organic ’ and ‘ inorganic ’ 
have got to be used in agricultural writings in a 
totally different sense to that in which they are used 
in ordinary chemistry, and that consequently the 
student is repeatedly perplexed. For instance, in 
ordinary chemistry, any substance that is supposed to 
be endowed with either animal or vegetable life, or to 
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have been once so endowed, is called organic; any 
substance that has not been so endowed, is called 
inorganic. All substances are described as divided 
into animal, vegetable, and mineral, of which the 
first two are called organic and the third inorganic. 

In writings on agricultural chemistry, however, 
we find manures constantly described as ‘ mineral 5 
and * organic ’ manure. But when the reader comes 
to inquire into the meaning attached to the term, he 
will find manures described as mineral which he would 
call organic, and substances described as organic which 
have no right whatever to that name. 

Thus, to give an example, let us take a leg of 
mutton bone. No one in ordinary parlance w T ould, I 
think, term this a mineral, as it has recently formed 
an important part of an animal; yet if this leg of 
mutton bone were to be ground up into powder and 
then spread on the land, it would be described by 
a writer on agricultural chemistry as a * mineral ’ 
manure. 

Let us now take another well-known substance, 
saltpetre, or nitrate of potash. It would be difficult 
to persuade anyone that this substance when dug out 
of the ground partook either of an animal or a vegetable 
character; but we find it classified with other similar 
substances as nitrogenous organic manures. 

I believe it was due to this confusion more than 
any great difference in the opinion entertained by the 
two parties that gave rise to a lively and rather 
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acrimonious controversy which appeared some years 
ago in the pages of the ‘ Royal Agricultural Journal,’ 
between Messrs. Lawes and Gilbert on the one hand, 
and Baron Liebig on the other, relating to what was 
popularly called the mineral theory of the latter. 

Be this as it may, I propose to discard in this 
chapter the terms mineral and organic, and to use 
other means of describing the different classes of 
substances. 

Mons. Yille, then, by clearing the soil in which he 
tried his experiments of all fertilising properties to 
begin, was enabled to try the effect of various chemical 
substances on the plants he selected, both separately 
and mixed together; and the course of his experiments 
led him to the conclusion that the four classes of 
plants, graminaceous, leguminous, bulbous, and cereal, 
could be grown if supplied with four different sub¬ 
stances, phosphorus, nitrogen, potash, and lime; that 
is to say, that these four substances mixed together 
were all that was practically required to raise a crop 
of all the four sorts of plants on land that was abso¬ 
lutely unfertile, that is, on land that would not grow 
anything at all. 

He also found out that in the case of the differont 
classes taken individually, he could suppress ono or 
sometimes two of those ingredients and still raise a 
fair crop. Thus, in the case of roots he could take 
away the nitrogen and still obtain a crop; and he 
could take away the lime and reduce the quantity of 
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potash to an infinitesimal amount in three of the 
classes of plants without their suffering any great 
injury. The value of his discoveries consisted in the 
fact that the number of substances apparently re¬ 
quired to feed or sustain the life of the plants was 
reduced to a few. 

The result of his and Messrs. Lawes and Gilbert’s, 
and all other experiments published, tend to show 
conclusively that all plants require to be fed principally 
on two substances, phosphorus and nitrogen, and that 
they also require a small quantity of potash, and for 
the present I will confine myself to these three. 

It is found, then, that a good crop of turnips may 
be grown on almost any soil by supplying them with 
a liberal quantity of phosphatic manure. 

That wheat can be grown on almost any kind of 
soil by supplying it with phosphatic, nitrogenous, and 
potash manure, and on what may be called fertile 
soils by the addition of nitrogenous manure alone. 

That the leguminous plants, peas, vetches, red 
clover, &c., may be grown on almost any soil by the help 
of the three above-named manures, and on fertile soils 
by the help of the phosphatic and potash manures. 

Now the first conclusion anyone would be apt to 
draw from this would be that turnips did not require 
nitrogen, and that wheat did not require phosphorus. 
Both these conclusions would, however, be erroneous. 
Wheat requires phosphorus, and turnips require 
nitrogen. All that the experiments prove is that they 
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do not require these substances under ordinary cir¬ 
cumstances to be supplied to them in the shape of 
manure. 

We, therefore, have to find out hoiv they obtain 
these two substances respectively. 

Take the turnip first. This is a plant bearing 
large spreading powerful leaves, but with small feeble 
roots not ramifying or extending any distance. It 
cannot, therefore, extract any great quantity of food 
from the ground, but can obtain a much greater pro¬ 
portion from the atmosphere. If, therefore, it is 
supplied with the food it requires from the ground, 
that is, with phosphorus, it will help itself to the 
food that can bo obtained from the air 1 , that is, 
nitrogen; and as the air, and, consequently, the 
nitrogen, is everywhere on the surface of all kinds 
of soil, the turnip is found to flourish almost any¬ 
where if supplied with large quantities of phos¬ 
phorus. 

We will now take the wheat plant. This plant 
is found to flourish on fairly fertile soils if supplied 
with nitrates alone; on poor soils it will not grow 
when supplied with nitrates alone, but will grow when 
supplied with both phosphates and nitrates. The 
reason of this is that the wheat is a plant not having 
such broad and powerful leavos as the turnip, and, 
consequently, not able to draw such largo supplies of 
nitrogen from the air, but having very active and 
wide-spreading roots, it is able to help itself to a 
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sufficient quantity of phosphorus from the soil, if 
the soil on which it is grown contains phosphorus. 
It is this if that is the important distinction lying at 
the bottom of all agriculture. If the soil be fertile, 
that is, richly supplied with phosphates, and the 
wheat is treated with nitrogen in the shape of 
manure, it can obtain the phosphorus it wants easily 
and readily, and can devote its attention to running 
to seed and bearing a good yield of corn. 

If there is a small quantity only of phosphorus 
in the ground, then it has to work hard for its living, 
and has to expend its vitality and strength in keeping 
itself alive, and has so much less to expend in bearing 
fruit. If there is no phosphate it will not grow at all. 
This is the reason why turnips will grow anywhere 
if supplied with what may be called (though it is not 
quite a correct definition) their special food, while 
wheat will only grow on land suitable to it. 

This is also the reason why turnips do not im¬ 
poverish the soil, and why wheat does impoverish it. 

If a crop of turnips are grown with phosphates 
and then drawn and removed from the ground, they 
take away with them the phosphates they have re¬ 
ceived as manure and the nitrogen they have ex¬ 
tracted from the air, and leave the soil as they 
found it. 

If they are consumed on the land by stock, or 
still more if they are chopped up and ploughed in, 
they return to the soil the phosphate that has been 



26 


FARMS AND FARMING. 


supplied to them and the nitrogen they have supplied 
themselves with, and leave the soil in a fitter state 
than before to receive any crop which requires to be 
supplied with nitrogen. 

In the one ease they do the soil no harm, and in 
the other case they enrich it. In the case of the 
wheat plant, on the contrary, if a crop of wheat is 
grown on fertile land, with the assistance of an arti¬ 
ficial supply of nitrogen, and it is then removed from 
the ground, it will take with it (1) the nitrogen that 
has been bought for it; and (2) the phosphates it 
has extracted for itself from the soil, leaving the 
soil as much the less fertile than it was before as is 
represented by the quantity of phosphate it has taken 
from it. 

If the wheat is consumed on the ground, or even 
if it were ground up and ploughed in, it would restore 
to the soil only the nitrate that has been purchased 
in the shape of manure and phosphates that were 
there before. Thus it will be seen that while a crop 
of turnips grown with purchased phosphate will do 
no harm to the soil if the crop be removed, and will 
do the soil good if the crop be returned to it, a crop 
of wheat, on the contrary, grown with purchased 
nitrate, will do harm to the soil if removed from it, 
and will do no good to the soil even if returnod 
to it. 

The profit on growing a crop of wheat, then, will 
depend on what is left after deducting the cost of 
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growing it, plus the value of what it has taken from 
the soil. The profit on growing a crop of roots will 
depend on what is left after deducting the cost of 
growing them, less the value of what they return to 
the soil when consumed on the land. 

These considerations will make it clear to the 
student of agriculture why roots are generally con¬ 
sumed on the ground and considered an improving 
crop, and why wheat is generally sold off the land 
and considered to be an impoverishing crop; also why 
land will grow roots that will not grow com. 

The advisability of putting phosphatic purchased 
manures into the ground when the turnip crop is 
sown is now pretty generally established, and forms 
part of every system of good husbandry. Land that 
will not grow a crop of either roots or corn worth 
speaking of in its natural state, can be made to 
produce a large crop of roots by the application of 
phosphates; and then if those roots are eaten on the 
land, the soil is found to have got a sufficient quantity 
of nitrogenous manure incorporated with it by means 
of the turnips to grow a good crop of barley. It is 
probable in this case that the turnips do not take up 
all the phosphate, and that the sheep which eat the 
turnips do not extract all the phosphate contained in 
the turnips, but return some of it, as well as a good 
deal of the nitrogen drawn by the turnips from the 
air, to the soil again. 

It is, however, a question on which opinions are 
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still very much divided, whether a regular system of 
application of nitrates with the corn crops are bene¬ 
ficial, that is, are a source of profit. 

It seems to be pretty well established, that the 
application of nitrate with the corn crops to a soil 
abundantly supplied cither by nature or artificially 
with phosphates will increase the yield of corn some¬ 
times to a considerable extent,-but it must do this at 
the expense of the fertility of the soil, and so far to 
the detriment of the succeeding crops. There are 
two cases, however, in which this deterioration does 
not cause any very important injury either to the 
owner or occupier of the land. The first case is when 
the land is naturally deficient in phosphates, and the 
phosphates have to be supplied in the shape of manure. 
In this case it is a question of the balance of profit 
and loss. If the crop of corn will leave a profit after 
paying for the phosphates and paying for the nitrates, 
the land will be left pretty much as at first; and after 
the corn crop phosphates will have to be supplied to 
the root crops again as before. In this case, if the 
operation pays, the farmer can go on using phosphates 
and nitrates for a series of years, and by applying a * 
dose of phosphates without nitrates at the last, he may 
leave the soil in as fair heart as ever it was, that is, as 
far as these two manures are concerned. 

The other case in which I think nitrates might bo 
used without ultimate loss, is in the case of strong 
day lands which abound in phosphates, but in which 
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the phosphates are not easily extracted from the ground 
by the roots of the corn plants. 

In this case, -whether phosphates are applied in 
addition or not, it is certain that those contained in 
the soil naturally cannot become, a source of profit to 
the cultivator until they are converted into plant food 
and taken up by the plant; and if the nitrate is a 
means of effecting this at a quicker rate, its use may 
be judicious, and certainly ought not to be prejudicial 
to the owner of the soil if he reaps the benefit of the 
increased crop himself. If, however, the land is let 
to some one else, it may easily prove a source of profit 
to the tenant who gets the harvest, and at the same 
time a source of loss to the owner of the land whose 
soil keeps deteriorating under the process. In this 
case, as far as the owner is concerned, it is all a ques¬ 
tion of rent, and if he can, by the use of nitrate being 
adopted by the tenant, obtain a higher rent for his 
clay land than he could if nitrates were not so used, 
he will be recouped by the increased rent and may be 
a gainer instead of a loser. 

It will, however, appear pretty clear that it is not 
a judicious operation to purchase nitrates to apply 
to plants that can obtain the quantity they require 
without it being applied, as in root crops. That 
in the ease of plants whose powers of obtaining 
phosphorus from the ground and nitrogen from the 
air are pretty equally balanced, in this case the appli¬ 
cation of nitrates ought to be accompanied with a 
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corresponding application of phosphates; and that in 
the case of plants such as the cereal or corn crops, 
whose power of assimilating phosphorus from the 
ground is in excess of their powers of inhaling nitrogen 
from the air, then the application of nitrogen may bo 
in excess of the application of phosphates, if the soil 
be of a nature to contain phosphorus. This, I take it, 
is a fair statement of the theory of manuring, chemi¬ 
cally considered, as far as relates to two principal 
ingredients contained in plant life. 

As regards the third substance, designated by 
M. Yille as one of the elements of plant life, I do not 
think the results of the experiments hitherto tried aro 
quite so conclusive as to the part it plays as plant 
food, as they are in the case of the first two named 
substances. 

The experiments hitherto published appear to point 
to this distinction between them, namely, that although 
potash is necessary to the development of the plant, 
and although plants will not grow in soils destitute 
altogether of potash, even though there may be an 
abundant supply of other materials, there is still this 
difference between them, that whereas in the case of the 
first two, nitrogen and phosphorus, the more you put 
on the larger crop you get, this does not soem to bo 
the case with potash, inasmuch as a small quantity 
seems to have the same effect as a larger quantity. 
And in cases where the soil - contains potash, as in 
clay, the application of purchased potash does not 
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seem to produce any beneficial result. If you dress a 
field for roots with phosphate, and dress one part 
twice over, you will get the biggest crop where you 
have applied the manure in double quantity, and the 
same will be the case to a certain extent with corn 
crops on the application of nitrates,* but if you dress 
a field over with potash, and then dress part of it over 
again a second time, I do not think it will be found 
that the second application will produce a correspond¬ 
ing result to what you will obtain in the other two 
cases. 

It would appear to be more the rule in the case of 
this substance, that a certain quantity of it is required 
to be present in the soil, that quantity being very 
small, and that the application of a larger quantity is 
attended with no beneficial result. 

With regard to the fourth substance, mentioned 
by M. Yille as one of the staple foods of plant life, I 
should doubt its being right to class it as plant food 
at all. 

It is well known that some descriptions of lime 
appear to contain elements of fertility ,* but this may 
be easily due to their containing a small quantity of 
phosphates, and not to the lime as lime. 

The proper function of lime is to decompose more 
quickly and more completely any vegetable mould in 
the soil, and to render it assimilable by the roots of 
the plants. 

It also acts in the case of strong clay by a process 
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somewhat analogous to the action of fire, and renders 
the component part of the clay less tightly hound up 
together, so to speak, making it more easy for the 
roots of the plant to feed upon. 

As regards the first case, that relating to vegetable 
mould, or humus as it is called after it has become 
decomposed to a certain extent, I cannot do better 
than quote M. Ville’s own words:— 

‘ It remains to explain the part played by lime. 
Here the question becomes more complicated. An 
experiment made with nitrogenous matter, phosphate 
of lime, and potash only (that is, in growing corn 
in calcined sand), gave a crop of 340 grains, while 
we obtain 370 grains with the complete manure, 
by which I understand the mixture of nitrogenous 
matter, phosphate of lime, potash, and lime. This 
slight difference seems to indicate that lime plays only 
a secondary part. Nevertheless, agricultural practice 
obtains very good results from it. We must, then, 
seek by other ways to discover what may be the 
nature of its action. 

‘ If we substitute a mixture of sand and humus for 
pure sand, the yield remains like the preceding, equal 
to 340 grains. (By this M. Ville means that nitro¬ 
genous matter, phosphate, and potash, added to a 
mixture of sand and humus, but without any lime, 
gives 840 grains.) In the absence of lime, the humus 
has then no action either useful or injurious. But if 
we add lime in this same experiment, the yield imme- 
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diately rises to 493 grains; the lime, which in the 
absence of all organic matter influences the yield in 
but an insignificant manner, manifests on the contrary 
a very decisive action in the presence of humus, which 
produces no effect of itself when alone/ Thus far M. 
Ville; but he is, I think, quite wrong in the conclusion 
he draws, as he sums up in the next paragraph:— 

‘ All the experiments point to this final conclusion, 
that the soil to produce plants’ (he should have said 
cereal plants) * must contain under an assimilable form 
a nitrogenous matter, phosphate of lime, potash, and 
lime, and that to insure the efficacy of this latter, the 
presence of humus is indispensable/ 

I cannot help thinking that in this last paragraph 
M. Ville has got rather mixed up in his conclusions, 
and that instead of saying that the presence of humus 
was required to insure the efficacy of the lime (that 
is, I presume, as plant food), it would have been 
more correct to have said that to insure the efficacy 
of the humus, the presence of lime was indispensable. 

Supposing you were trying to describe the condi¬ 
tions necessary to insure a man a good dinner, and 
you stated the case thus:—In order to provide a man 
with a complete dinner, the room must contain in an 
assimilable form, bread, vegetables, and a leg of 
mutton; but in order to insure the efficacy of the 
latter, its previous application to a kitchen fire is in¬ 
dispensable. This would be correct, but if, instead of 
this, you were to put the matter as follows 
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In order to provide a man -with a-complete dinner, 
the room must contain bread, vegetables, and a 
kitchen fire, and that to insure the efficacy of the 
latter, the presence of a leg of mutton is indispensable, 
this would hardly give a correct idea of what the man 
would get his dinner off, and would lead anyone to 
suppose that after the leg of mutton had been roasted 
by the action of the heat, the man would eat the 
kitchen fire.* 

Humus, being decayed vegetable matter, contains 
all the nitrogen that was in the plants composing the 
humus, and the presence of lime is requisite to enable 
the succeeding crop to take up the nitrogen. 

I think we may account for the small difference 
between 340 and 370 grains in the crop obtained by 
adding lime to calcined sand without humus, to the 
presence of some other substance in the lime rather 
than to the presence of pure lime. It is well known 
that the manuring power of different samples of lime 
varies; thus, lime from Knottingley is found to be 
better for agricultural purposes, and worse for build- 
_ ing purposes, than lime taken from other parts of the 
country. 
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CHAPTER Y. 

ON ROTATION OF CROPS. 

Few people who take sufficient interest in agriculture 
to read this book will require to be told that in this 
country no farmer is in the habit of taking the same 
kind of crop year after year in succession from the 
same field. It has often been done by -way of experi¬ 
ment on small plots of land, chiefly with a view of 
testing the efficacy of different kinds of manures, but 
never in agricultural practice, with one exception, and 
that is in land laid down to permanent pasture or 
meadow, which remains down, yielding the same crop 
year after year without deteriorating in the case of 
pasture, and without deteriorating, if manured, in 
the ease of meadow. 

*In the case, however, of all lands where the soil 
is broken up by the plough, and each crop is sown by 
the husbandman, it has long been the. universal 
custom to have each crop followed, as well as preceded, 
by a different crop, and to alternate cereal ‘crops with 
either root crops or leguminous crops ; and it is found 
in practice to be most convenient and most beneficial 
to alternate the cereal crops with the other two, and 
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to grow tho other two alternately, that is, to grow 
first a root crop, then a corn crop, then a leguminous 
crop’, then a corn crop again, and this is tho expla¬ 
nation of the four-course system. When I say it is 
most convenient and most beneficial, I must remind 
my readers that there are two other considerations 
besides profit which the farmer has to take into 
account, and which play an important part in modi¬ 
fying all his operations. The first consideration is 
the manuring or fertilising of tho soil, and the second 
is the manipulation or application of labour to it. 
As regards the second part, it is obvious that if a 
farmer had to plough, harrow, clean, and sow all his 
land every year, he would require twice as many 
cart-horses as he would if he confined those opera¬ 
tions to half of the land; and that if he sowed all his 
land with corn and roots one year, and had it all in 
clover the next year, he would require a large force of 
horses the first year and none at. all the second. It 
will be seen from this, that the mechanical details of 
forking the land oblige him to alternate crops requiring 
a large quantity of- labour to be bestowed on them, 
with crops requiring little or no labour to bo bestowed 
on them, and this factor in the determination of the 
rotation of crops applies with equal force on all de¬ 
scriptions of soil. 

As regards the first condition I have mentioned, 
namely, the manuring or fertilising of the land, ‘or 
rather, I Bhould say, the maintenance of the land in 
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such a state of fertility as will enable the farmer to 
grow profitable crops, it will be found that the 
nature of the soil itself is an important element to be 
taken into account, and that while the amount of 
labour required to be employed is a consideration 
which applies with equal force in the case of all sorts 
of soil, the consideration of maintaining the fertility 
of the soil varies inversely with the natural fertility, 
and weighs most heavily on tkose lands which are 
least fertile, such as barren land, while it sits most 
lightly on the most fertile descriptions of soil, such as 
warp land, or the richest belts of clay loam. 

Roughly speaking, it would be tolerably correct to 
say that the green crops, that is, the root and legu¬ 
minous crops, are alternated with the cereal crops for 
the purposes of obtaining manure to maintain the 
fertility of the soil; and that root crops are alternated 
with leguminous crops in order to economise labour. 

Or, to put it shortly, that root crops are grown 
with a view to increasing the income of the farm, 
and leguminous crops are grown with a view to re¬ 
ducing the expenditure. 

The advantage of the four-course system is shown 
the most on lighter soils. It was originally intro¬ 
duced by the Earl of Leicester, at Holkham, in Norfolk, 
and was attended by such beneficial results that it 
has gradually spread all over the country, and is now, 
as a rule, made one of the conditions of the tenure of 
land. By adopting this system of cultivation, land 
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that formerly Mas occupied as a sheep run, letting 
for about 2s. Gd. per acre, is now enabled not only to 
rear and feed three or four times the quantity of stock 
it would carry before, but also to grow a very fair 
quantity of cereal or corn crops besides. 

The only description of land on which the four- 
course system has not given such satisfactory results 
is in the case of the stronger clays. There arc two 
reasons for this. In the first place, owing to the 
nature of the soil, it is found that although root crops 
can be grown without difficulty, they cannot be eaten 
on the land, and have therefore to be carted away; 
therefore one great inducement to grow them is 
absent, as growing roots and then removing them 
does not in any degree enhance the fertility of the soil 
in which they are grown. 

The other reason is, that the clay lands contain 
in themselves a sufficient amount of fertility for the 
growth of cereals, but a genial season is required to 
promote then.’ development. In the case of sand, you 
can grow a crop of corn in almost any season, and 
with qny kind of weather, if the elements of fertility 
have been supplied to the soil by means of the pre¬ 
ceding crop. 

In the case of strong clays, however, the weather 
has moro to do with the yield of the corn crop, and is 
of more consequence to it than the course of cultiva¬ 
tion previously adopted. 

Good clay will, of course, produce better crops 
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of wheat than poor clay, and well-manured clay will 
produce more corn than the same clay will without 
manure if other things are equal; but a slightly 
manured field of clay will sometimes produce more 
corn in a good season as regards weather than a 
highly manured field will in a bad season; and it is 
quite possible to grow two crops of corn running in 
the same clay field, without any application of manure 
between, and for the second crop to be better than the 
first. 

It will be seen from this that whatever course of 
cropping* be adopted in clay land, the uncertainty 
attending the result will be greater than on sand, and it 
is this uncertainty which constitutes the chief difficulty 
in turning arable clay land to a profitable account. 

If a farmer had one clay field, and were to grow 
green crops and corn crops on it alternately for a 
series of years, it might happen that the season was 
always favourable for corn when his land was in 
green crops, and always unfavourable when the land 
was in corn; and it is easy to see that under* these 
circumstances he would derive little or no profit from 
his farming, while if the conditions were reversed, his 
profits might be very large. If a man’s whole farm 
were clay, this vicissitude of the seasons would not 
affect him materially, as, if he grew green crops and 
corn crops on each field alternately, he would always 
have half his land growing corn, and could not miss 
getting the benefit of the favourable seasons. 
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The lesson we ought to draw from this is that, 
while green crops may safely he alternated with corn 
crops on all soils, if the whole farm ho of the same 
description of soil, still, when the farm is a varied one, 
comprising both clay and sand, in that case it is not 
advisable to include the clay in the same course as 
the sand; that is, if a man has both sand and clay, 
he ought to arrange his land so that he will have 
a complete four-course system on the sand without 
including the clay, and he ought to farm tho clay 
fields on the system he finds most beneficial for clay, 
without any reference to his sand land. That is, a man 
who has a farm containing both sand and clay land 
should go on as if he had two distinct farms. 

Nothing can be a greater evidenco of the un¬ 
certainty attending the cultivation of clay land, and 
the difficulty of fixing upon any particular system of 
successive cropping, than the.fact that after consider¬ 
ably upwards of two thousand years’ experience no 
definite system has been hit upon sufficiently good to 
have been universally or even generally adopted. 
And we find even at the present day a dozen differ¬ 
ent ways of treating it advocated by as many different 
authorities. 

We find, on referring to the Roman writers on agri¬ 
culture, that the course adopted in that country in the 
time of the commencement of the Roman Empire was 
to have half the land in grain and half in fallow every 
' year ; and one-third of the fallow half was sown with 
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some sort of green crop to be consumed on Hie farm. 
And this was the only part manured, the other two- 
thirds being loft in what wo should call a summer 
fallow. By this method one-sixth of the land was 
manured' every year and grew green or fallow crops, 
two-sixths was summor fallow, and three-sixths, that 
is half the land, was bearing grain. 

We must remember that the conditions under which 
agriculture was carried on in the time of the Romans 
.varied in two important particulars from those apply¬ 
ing to modern farming in this country. 

In the first place the Romans were, as far as we 
know, utterly unacquainted with the use of what are 
called artificial manures; and, secondly, their climate 
was totally different to that of England, and they 
suffered from little or no inconvenience on that score. 

Taking these two things into account it is difficult 
to improve on their practice. Laying aside, however, 
the Roman practice and returning to more modern 
times, I will briefly explain the nature and object of 
what i*s popularly called a summer fallow, but which 
really should be described as a twelvemonths’ fallow, 
the land being left for a whole year without growing 
any crop, and being in that interval ploughed a certain 
number of times, to prepare it for the crop which is 
to be sown the succeeding year, which crop iB almost 
invariably wheat. . 

The object of this kind of fallow then is threefold. 
First, to pulverise as great a quantity of the soil by 



42 


FARMS AND FARMING. 


exposing it to the air as possible. Second, to give all 
the seeds of annual weeds an opportunity to germinate, 
so that they can be destroyed by a subsequent plough¬ 
ing. Third, that by exposing the surface of soil once 
or twice to the action of the hot summer sun, the clay 
may get baked so hard that the twitch or couch grass 
will be destroyed. 

There is a fourth advantage to be gained by a fallow 
in the opinion of most scientific agriculturists, and that 
is that the clay soil is believed to have the power of 
absorbing nitrogen, or ammonia, which is one form of 
nitrogen, from the atmosphere, and that by constantly 
exposing fresh surfaces to the air by ploughing, the 
soil lays in a stock of nitrogen sufficient for the re¬ 
quirements of the wheat crop that is coming. Be 
this as it may, it is found in practice that a clay field 
which will not grow a satisfactory crop of corn without 
being fallowed, will, after the sort of summer fallow 
I have described, be found to be sufficiently fertile to 
do so. 

It will be seen that as far as the last-named benefit 
is concerned, it is immaterial what state the land is 
in when ploughed, or what time of the year the 
ploughing takes place. 

With regard to the third, two things are indispens¬ 
able, a dry condition of the soil and a hot sun. With * 
regard to the second the weather, is not so material, 
but the time of year is confined to spring and early 
summer. While with regard to the first it will -easily 
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be understood that while the season of the year is 
immaterial, dry weather is, on the other hand, indis¬ 
pensable. 

It follows from this that while a winter fallow is 
always beneficial, a summer fallow is only necessary 
when the land is foul with annual weeds or twitch.* 
As a rule, the land is dry just after harvest, and gene¬ 
rally in spring about the time that spring corn is 
sown; and when this is the case, the two objects of 
pulverising the soil, and exposing it to the atmosphere, 
may be accomplished between the harvesting of a crop 
of wheat and the sowing of a crop of barley or oats. 
It is possible that if the practice were tried of growing 
a crop of wheat and a crop of spring com alternately, 
and of consuming the alternate crops, that is, every 
other crop, on the farm, and returning the manure to 
the land, it might be found to answer. 
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CHAPTER 71. 

ON MANURING PRACTICALLY CONSIDERED. 

I hate in a former chapter treated at some length on 
the question of manuring as to its chemical effect on 
the soil and the crops. It happens, however, that 
many other considerations are involved when you 
come to the question of applying manure to the large 
area comprised in an ordinary farm. The principal 
of these considerations are:—1. The practicability of 
carrying out the application of the manure. 2. The 
convenience of applying it at one time more than 
another, or to one crop more than another. 3. The 
relative expense of the cost of the manure, and the 
return it is likely to make. 4. The time which is 
likely to elapse before the return made by the applica¬ 
tion of the manure assumes a money value. 

All these considerations induce or rather compel a 
farmer to often deviate in practice from what ho 
knows theoretically would be best to be dono were 
there no difficulty in the way of doing it. I will take 
each of the considerations separately as I have en¬ 
umerated them. 

First, then, as to the practicability of applying 
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the manure. It often happens in the case of strong 
clay land that it is impossible to get on the land with 
heavy-laden carts without doing more damage to the 
land than the manure will do it good, and in this case 
the farmer is obliged to abstain altogether from 
leading the farmyard manure, although he is per¬ 
fectly aware it would have a highly beneficial effect 
if it could be applied without injury. 

Secondly, as to the convenience attending the 
carrying out and application of the manure. In this 
case it often happens that, although the farmer may 
be in possession of the manure, and although it would 
be beneficial to apply it to a certain crop, he is pre¬ 
vented from doing so by the fact that he is unable to 
spare, the horses to do the carting necessary, that is, 
that he is too busily engaged in doing something that 
is more important and more beneficial still; as, for 
instance, in hay or harvest time, when he would be 
sure to lose more money by neglecting other work 
than he would gain by applying the manure at that 
particular time. This consideration, therefore, leads 
the farmer to select the time when he is least busy 
to apply the bulky farmyard manure to the land, and 
this without any reference to that being the best time, 
chemically speaking, of doing so. 

The third consideration is the relative expense 
of the application of the manure and its probable 
return. In this case the farmer knows the cost of 
putting the manure on, but he can only estimate 
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the increased produce he is likely to get and the price 
that increased produce will sell for. It may often 
happen that a quantity of a certain manure may give 
a liberal increase in the crop, but from the high price 
of the manure and the low price of the crop pro¬ 
duced by it the transaction may be a losing one 
instead of a paying one. This uncertainty is often 
sufficient to deter a farmer from using and applying 
fertilisers on a large scale, which are proved to be 
highly beneficial when applied by way of experiment 
to small plots of land. 

The fourth condition, the time which is likely to 
elapse before the outlay produces a money return, 
affects the farmer more or less in proportion to 
whether he has the money to lay out in the first 
instance. If a man could buy artificial manure, and 
be certain of realising the value of the crop produced 
by the manure in a very short time, he would be more 
likely to use it than if he had to pay for it a consider¬ 
able time before he reaped the benefit from it. 

It will be seen that the first two considerations 
apply chiefly to the bulky manure usually produced 
on the farm, and the last two to purchased, or what 
are generally called artificial, manures; and that the 
first two are governed, in a great measure, by the 
kind of farm a man has, and the last two by the 
amount of capital he possesses. A man can always 
apply the artificial manure he wants, but he cannot 
always pay for it; he can always obtain the manure 
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he makes on the farm, but he cannot always apply 
it. 

The result of all these different forces, so to speak, 
acting on the application of the manure commonly 
used on a farm, has been to reduce the application of 
manure to a system something in the same waj that 
the rotation of crops is reduced to a system, that is, 
a man finds it always convenient to apply his farm¬ 
yard manure at a particular time of the year because 
he is always least engaged with his horses at that 
time. He finds it always worth his while to buy arti¬ 
ficial manures to apply to certain crops when it is not 
worth his while to buy them for the sake of applying 
them to others ; and this is always the case, and does 
not vary from one year to another. This system, 
being founded partly on the exigencies of labour, is 
not always that which is the most beneficial that 
could be imagined, but it is probably as beneficial 
as any that could be practically carried out. 

The method, then, which was formerly found to 
prevail generally in many places where the four- 
course system was carried on was to cart out the 
manure made in the fold-yards at intervals during 
the winter, and to make a hill of it, and in spring, 
when the land intended for roots had been sufficiently 
cleaned to apply the manure in ridges made for the 
purpose, for that crop. This was before the use of 
phosphates had become so general and so well under¬ 
stood as it now is. It was found in course of time 
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that a good crop of roots could be grown with toler¬ 
able certainty by buying a certain quantity of phos- 
phatic artificial manure, and applying it in the same 
manner as the farmyard manure and instead of the 
farmyard manure. 

There were two advantages and one disadvantage 
in adopting this change. The advantages were, first, 
that the labour of carting the farmyard manure to 
the land at a busy time of the year was saved, and, 
secondly, that the farmyard manure was set at liberty 
to enrich some other crop. The disadvantage was 
that the phosphatic manure had to be paid for instead 
of being produced on the farm. It was found, how¬ 
ever, that the advantages preponderated. The change 
enabled the farmer to grow a larger breadth of roots 
than he otherwise could, and the operation proved a 
profitable transaction when the balance of profit and 
loss was struck. 

The tendency of this change, however, was to 
increase the amount of roots grown, and therefore 
the amount of stock kept, and therefore the amount of 
manure made, and therefore the amount of corn grown 
on any given number of acres, while at the same time 
it increased the outlay per am by the amount spent in 
artificial manure. The tendency, therefore, of this 
change was that a man found he could produce more 
corn from a given number of acres than he could before, 
but that he required more capital per acre, to do it. 
Having thus, so to speak, got his farmyard manure on 
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his hands, the farmer east about for the next best thing 
to do with it, and naturally turned his attention to man¬ 
uring the most valuable crop—the wheat crop. He also 
found that there was an interval between gathering in 
one wheat crop and sowing the next, when he had 
leisure to cart the manure either from the farmyard 
or from the hill and spread it on the land, and this 
plan gradually came to be adopted. There were three 
objections to this plan. One, that the manure lay 
idle for six months, and produced no return in money 
for eighteen months. Secondly, that the manure 
wasted, and some of its valuable material was washed 
away or evaporated. The third objection was, that 
although the farmyard manure contained the necessary 
food for the wheat plant, it did not contain it in a 
sufficiently assimilable form, and that it was only 
partially taken up. 

It was found that farmyard manure freshly applied 
‘wag too raw, so to speak, for the roots of the wheat 
plant io take up, and that it consumed better in pro¬ 
portion to the length of time it had been in the ground 
before the wheat was sown. So much was this the 
case, that where the land was heavily manured, 
instances were found where, if two wheat crops were 
grown in succession, without any manure being applied 
between, the second crop gave a better yield than the 
first, which tended to show that a smaller quantity of 
manure in a more advanced stage, of decomposition 
would produce a better corn crop than the larger dose 

E 
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of fresh manure. This fact, and the loss of lime, 
and the waste of the elements of fertility, combined 
to induce the farmer to apply the farmyard manure 
to the crop immediately preceding the wheat crop, 
wdiich in the four-course system consists of clover or 
some other of the leguminous plants. It was found 
that the leguminous plants would absorb any quantity 
of manure and flourish on it, no matter what state it 
was in. In the case of its being applied to clover, the 
clover was either mown or grazed; if grazed, the 
fertilising ingredients were returned with interest all 
through the summer, and were left in a more assimi¬ 
lable form ready for the wheat. If the clover were 
mown, it was found that the consequent luxuriant 
growth of stalk and leaf above ground had induced a 
corresponding increase of root below ground, and that 
when the crop of clover hay was removed, there was 
a sufficient quantity of nitrogen remaining in the 
roots to furnish the wheat with what it required. 

It will be observed that I have not mentioned the 
part played by the application of artificial manures 
containing nitrogen or ammonia, such as nitrate of 
soda. The use of these salts, although they have 
been known for many years, has not yet been suffi¬ 
ciently recognised as a benefit for them to have 
acquired a place as yet in any recognised system. 

I will, however, point out a few things which will 
enable my reader to partially estimate their value, 
and give them a place in his estimation of the various 
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fertilising agents. In the first place he will find the 
most contradictory opinions entertained by people 
who have used it. One man will say that it exhausts 
the land much more than it increases the crop; 
another will say it has no effect at all, and is a take 
in; another will say it will give good results, and 
does not injure the subsequent crop; and they all 
point to experiments they have tried, as conclusive 
proof of the truth of their assertions. The fact is, 
that the use of nitrate of soda presents all these 
aspects according to the time, place, and manner in 
which it is used. 

Where it has done injury, it has been used to the 
right crop at the wrong time; where it has had no 
effect at all, it has been used to the wrong kind of 
crop; and where it has been successful, it has been 
used to the right crop, and has been followed by such 
a treatment of the land as science has found to be 
required after its use. 

We will first consider the case in which it has been 
found to do harm. In this case it must have been 
applied to a crop on which it takes effect, and must 
have caused that crop to have an injurious effect on 
the land as regards growing the subsequent crop. If 
the nitrate were applied to a crop on which it had no 
effect, it is difficult to see how it could have an inju¬ 
rious effect on the soil, inasmuch as it would have 
taken nothing from it, while it would have added to it 
some of the elements of fertility. It may therefore 
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be said, as I stated above, that the application of 
nitrate of soda does harm when applied to the right 
crop but at the wrong time, and I might add under 
wrong conditions. Let us suppose, for instance, that 
a liberal dressing of nitrate of soda is supplied to a 
crop of corn sown down with a crop of clover, to be 
followed, after the clover is ploughed up, by another 
crop of corn, say wheat. In this ease the application 
of the nitrate to the first crop of wheat will stimulate 
the growth of the wheat plant considerably, and as 
the wheat plant requires phosphates in addition, the 
extra growth will cause the plant to extract a much 
larger proportion of phosphorus from the soil, leaving 
so mueh the less phosphorus for the succeeding crop, 
which in this case is clover. It will easily be seen 
that in this case, if the price of nitrate is high and 
the price of wheat be low, it may happen that the in¬ 
creased yield of wheat will only just about pay for the 
cost of the nitrate, in which case all that the farmer 
will have done will have been to extract a certain 
quantity of phosphorus from the ground and parted 
with it without getting anything for it. The clover, 
finding a diminished supply of phosphorus in the soil, 
will take some of what is left, but will not flourish as 
well as if there were more, and will not consequently 
inhale so much nitrogen from the atmosphere; that is, 
it will take more of the food away from the succeeding 
wheat crop from the ground, while it will supply less 
of it from the air. If a second wheat crop be now 
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grown without further manuring, this second crop 
will fall below the mark quite as much, or more, than 
the other rose above, and the result of the whole will 
stand as follows to the farmer :— 

1. Crop of wheat improved, but only just paid the 
cost of improving it, no advantage. 

2. Crop of clover not so good as it ought to be, loss 
to that amount. 

3. Crop of wheat much* worse than it ought to be, 
more loss than on the last. 

Total;—Injury to two crops, and no beneficial result 
to the farmer from the thud. 

This man would not be inclined to try the appli¬ 
cation of nitrates again in a hurry, and w r ould pro¬ 
bably reply, if anyone tried to convince him that 
nitrate of soda was a fertilising agent, ‘ It's all very 
w r ell theoretically, but I’ve proved the contrary , and I 
won’t have anything to do with it.’ 

' We will now proceed to the second result of the 
experiments mentioned, that is, when the application 
of the nitrate has no effect whatever. We will 
suppose a dressing of nitrate applied to some old 
pasture or meadow land in a park; the result would 
probably be a slight spurt on the part of the grass for 
a short time, but little or no difference in appearance 
in the course of a month or two. This experiment 
would most likely have been tried by the owner of 
the land, as a tenant rarely applies anything to his 
pasture land, for fear his landlord should derive some 
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benefit from it, and in this case the verdict Mould 
probably be, ‘ A mere flash in the pan, sir; one of 
those catchpenny things.’ The reason of tho appli¬ 
cation of nitrate failing to produce any beneficial 
result in this instance is as follows:—Land that has 
been grazed for many years is always tolerably full of 
nitrogenous manure to begin with, and grass can also 
extract nitrogen from the air as fast as it can extract 
phosphorus from the soil, and therefore the applica¬ 
tion of more nitrate only causes it to grow a little 
quicker for a short time, after which the other grass 
catches it up, the fact being that there is already as 
much nitrogen about as the plant requires. The 
same will apply to the treatment of the turnip crop, 
in which nitrate produces, if anything, an injurious 
result, the plant growing fine leaves instead of a large 
bulb. 

Now, in the first of the three instances I have 
mentioned, the farmer would have known what the 
result would be before he began, and would have 
taken good care not to try such an experiment at all if 
he had been acquainted with agricultural chemistry. 

We will now come to the third, or that case in 
which the application of a nitrate is found to increase 
the yield of corn to a beneficial extent. We will 
suppose a scientific professor, who knows already 
pretty well all that is known about the theory o,f 
chemistry as applied to agriculture, and who wishes 
to put his knowledge to a practical test. 
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In this case the experimenter knows what he is 
doing, and sets about his operations in a workman¬ 
like manner. He begins by selecting a suitable piece 
of ground, and as a preliminary canter, he grows two 
crops of wheat running on it without any manure. 
This, he considers, will have the effect of pretty well 
cleaning up any stray nitrogen there may have been 
in the soil to start with. Having done this, he marks 
out a plot, and as his object is to ascertain how much 
effect on the crop a dose of nitrogen will produce, 
he puts into the soil, to begin with, a sufficient 
supply of the other two chief elements, as he considers 
them, of plant food, namely, phosphorus and potash. 
By doing this, he knows that the crop of wheat, if it 
fails, will not fail for want of those substances in the 
soil. He then sows the plot with wheat, and applies 
a dressing of nitrate at the same- time, feeling toler¬ 
ably confident that he will get a fairish crop of wheat. 
But, argues the professor, when the crop comes, how 
am I to prove that it is not due entirely to the phos¬ 
phorus and potash ? In order to prove this, I must 
apply the phosphorus and potash to a second plot, 
and sow that plot with wheat as well, then the differ¬ 
ence between the yield of the two crops must be caused 
by the nitrogen applied, as the soil is the same, the 
atmosphere is the same, and the manure applied 
(with the exception of the nitrate) is the same in both 
plots. This is accordingly done, but yet another 
consideration occurs to the professor;*—Supposing I 
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should happen to get a fair crop of wheat on both 
plots! 

People may say that the soil possesses sufficient 
natural fertility to grow a crop of wheat without any 
manure at all. Where would be the value of my 
experiment then ? It will be necessary for me to sow 
a third plot without applying any manure at all, just 
to let the people see the difference. This is accord¬ 
ingly done, and the professor awaits the result of the 
experiment. When harvest comes, and he reaps and 
thrashes his corn, he gets at the rate of from thirty- 
five to forty bushels of wheat per acre from the plot 
manured with both dressings, and about at the rate 
of sixteen bushels per acre from each of the other 
plots. This is about what he expected as between 
the plot saturated with nitrate, phosphorus, and 
potash and the unmanured plot, but he is rather 
puzzled to find that the phosphate and potash by 
themselves have produced, so to speak, no effect at 
all. After sitting down to reason this out, he comes 
to the conclusion that there is as much phosphorus 
and potash in the soil on which he tries the experi¬ 
ment as will balance the atmosphere; that is, the 
wheat can draw phosphorus and potash from this 
kind of soil as fast as it can draw nitrogen from the 
air, and that on this particular soil it is of no use to 
increase the quantity of phosphorus and potash con¬ 
tained in it, without at the same time affording the 
wheat an opportunity of getting at more nitrogen than 
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it can obtain from the atmosphere, by giving a supply 
of nitrogen to the soil as well. 

The professor tries this experiment a second and a 
third year, and obtains the same results, the yield of 
each plot bearing about the same relative proportion 
to each other, but varying according to the season. 
By this experiment he considers he has established 
the fact that a good crop of wheat can be grown on 
land abounding in potash and phosphorus by simply 
supplying a substance containing nitrogen. 

But the professor is well aware this necessary 
supply of nitrogen can be obtained from the atmo¬ 
sphere without buying it, by alternating with the wheat 
crop a turnip crop or a clover crop, and consuming 
them on the land. The question, therefore, that he 
wishes to solve is, whether, by purchasing and applying 
salts containing nitrogen, he can do away with the 
necessity of the alternate green crop and continue to 
grow the more profitable cereal crop. He continues, 
therefore, for another year or two to grow wheat on 
the same plot with the mixed manure, and obtains 
each year a crop without any apparent diminution. 
This would be sufficient to satisfy most experimenters, 
but the professor is a pertinacious man, and resolves in 
his own mind that he will, so to speak, see that plat 
out. 

He finds it laid down by all agricultural writers 
that any land on which the same crop, either of roots, 
clover, or corn, is grown too often in succession. 
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becomes what is called sick ot that crop, and refuses 
to grow it any longer. He therefore determines to 
go on growing wheat on the same plot, supplying each 
crop with its requisite food, and to find out how many 
seasons will elapse before the wheat sickness appears, 
entertaining no doubt that he will soon arrive at the 
termination of his labours. 

But the professor has entered on a longer job than 
he had any idea of. 

Years roll by, dynasties change, empires rise and 
pass away; the wheat crop which first travelled by 
waggon now goes by train. The face of the country 
is changed by a network of railways; steam thrashing 
machines supersede the old horse power; steam mills 
grind the corn into flour where windmills used to 
perform that operation; and still the unwearied little 
plot goes on, year after year, receiving its accustomed 
supply of manure, and yielding in return its accustomed 
quantity of grain. The professor, who is a young 
man when he begins, becomes first a middle-aged and 
then an elderly man, and finds himself apparently no 
nearer the end of experiment than he was at first; and 
after growing corn for as many years in succession as 
he gets bushels to the acre, he arrives at the conviction 
that there is no known limit to the duration of the 
wheat-growing powers of the soil when supplied with 
the requisite elements of fertility from without, and 
that to all appearance the plot of land he has been 
cultivating will go on producing wheat year after year 
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tinder the same treatment long after the professor has 
passed away. 

Many of my readers may think that this is an 
imaginary description, and that I have drawn largely 
on my fancy in describing the experiment, but this 
is not the case. The portrait of the professor may, 
like Titian’s Yenus, be drawn partly from one experi¬ 
menter and partly from another; but the result has 
been put on record as I have described it. Most 
people interested in agriculture have read some of the 
experiments instituted by Messrs. Lawes and Gilbert 
at Bothamstead, and if they look into them they will 
find that several years ago there was a plot of ground 
there w T hieli had been growing good crops of wheat 
for six-and-thirty years in succession, when supplied 
annually with purchased manures, pretty similar to 
those I have narrated. 
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CHAPTER VII. 

ON THE INDIVIDUALITY OF VEGETABLES. 

I have pointed out, in another chapter, the nature 
of the substances on which plants feed, and the 
result of the numerous experiments instituted as to 
the sort of food different plants require, and the 
practicability of supplying them with that food. 

It will be found, however, in addition to the 
variety of the substances on which different plants 
feed, there are other distinctions besides in the habits 
and customs of plants, in their ways of acquiring their 
food, in the conditions under which they flourish and 
the reverse, showing a strong individuality in the 
different groups of plants as they are ordinarily classi¬ 
fied, and that there are the same points of distinction 
to some extent common to them as to the different 
classes into which any society of human beings is 
divided when developed by civilisation and culture. 

Let us take the plants met with in the ordinary 
four-course system, representing four great classes 
of plants—the bulbous or root class; the legu¬ 
minous, or properly vegetable class; the cereal, or 
corn-bearing class; and the graminaceous weed 
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class—and we shall find that there is a certain 
amount of analogy between these four divisions of 
plants, three of them modified by culture and the 
fourth wholly in a wild state, and four classes into 
which the ordinary population of a country are 
divided. 

We will start with a field as it often presents 
itself at the beginning of a four years’ course; at 
this time there is nothing in the field that has been 
planted there by the husbandman. 

Now at this time we usually find the land more 
or less overran by a wild creeping sort of grass, 
variously called couch grass, twitch grass, or wicks; 
this plant flourishing most in the most neglected 
places, eating up everything that comes in its way 
without producing any beneficial result, with a great 
tendency to overran the surface of the land if not 
destroyed or kept in check by cultivation, always 
cropping up again where the vigilance of the husband¬ 
man is for a short time relaxed, restless and shifting 
its ground rapidly by extending its roots in all 
directions.' 

This plant may be said to bear a striking resem¬ 
blance in its habits, uselessness, afid the treatment it 
usually receives, to the lowest or criminal classes. 

We will now take the next class of plants in the 
order in which they would come, namely, the root 
class, and consider their ways as compared with 
those of a corresponding class of human beings. 
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Here we have a totally different sort of nature, 
nearly the reverse of the first mentioned. 

Unable to wander far in search of food, remaining 
always nearly where they are first sown; difficult to 
transplant; requiring to be carefully kept from the 
neighbourhood of the criminal class of plants above 
mentioned, with great powers of reproduction; able, 
if supplied with the necessaries of life in the shape 
of phosphorus, to obtain all the rest they require for 
themselves, but requiring to have the necessaries of 
life supplied to them in a form easy of access; en¬ 
riching the soil they occupy for the benefit of tho 
next succeeding class; becoming fine specimens of 
this class if liberally treated with the food required 
by them, but running to seed and flower if supplied 
too freely with luxuries in the shape of substances 
containing large quantities of nitrogen, the turnip 
bears a striking analogy to the agricultural or labour¬ 
ing class, and, like them, are the first class who ought 
to and generally do colonise or occupy and bring into 
a more useful condition districts which wild beasts or 
savages have lately had the sole /fin of, and from which, 
by advancing civilisation, the/ have been driven. 

We now come to the third great division in the 
order of cultivated plants, that is, the leguminous, or 
properly vegetable, of which I will take peas and 
vetches as a fair sample. 

Here we have a change as groat as that between 
the turnip and the couch grass. 
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We now find ourselves in company with a class 
of plants not able, like the turnip, to esist with only 
the bare necessaries of life put within its reach, 
but requiring, at any rate to start with, a locality 
moderately supplied with both the comforts and the 
necessaries of life; but, on the other hand, when 
these are supplied, able to a much greater degree than 
the last class to protect themselves against the in¬ 
roads of the criminal classes, with greater powers of 
spreading and filling up the land, flourishing to a 
luxuriant degree where the soil is rich and fertile, but 
unable to occupy any country for long together ex¬ 
clusively, that is, without being brought into contact 
in turn with both the other classes of cultivated 
plants. The leguminous plants are the trading or 
middle class of the system of cultivated vegetable life. 

We now come to the fourth or highest class in 
the scale of plant life, that is, the cereal or corn¬ 
bearing crops, which may not inaptly be likened to 
the territorial or landed aristocracy of a community. 

Like them, their roots take deep hold in the soil ; 
like them, the highest and most valuable specimens 
are to be found in their ranks; like them, they can 
withstand, in a far greater degree than the class 
immediately below them, the chilling frosts of ad¬ 
versity and the devastating effects of the tempest; 
and, like them, they languish and do not arrive at 
perfection without the fostering care of the comforts 
and luxuries of life ; but, like them, if supplied with 
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these in moderate quantities, they will provide them¬ 
selves, from the soil to which they belong, with the 
necessaries of life, which have, in the case of the 
working classes to a great extent, and in the ease of 
the trading classes to a certain extent, to be put within 
their reach. 



CHAPTER VIII. 


ON LAYING LAND DOWN TO GRASS. 

There is an old adage which runs as follows :— 

To make a pasture will break a man, 

To break a pasture will make a man. 

The first part of the adage may have some truth 
in it still, but the glory of the second is departed. 
Fortunes are not now to be gained by ploughing up 
good grass land and growing wheat, heavily taxed 
in the shape of rates, and obliged to compete with 
wheat from other countries poured into our markets 
free from all toll, and fetching less than two pounds 
a quarter. Whether the first part of the adage be 
still true or not, the practice of laying land down to 
grass is becoming daily of more frequent occurrence. 
The growth of corn is attended with continuous and 
heavy expenditure of labour, and, at a certain price, 
yields absolutely no profit whatever; and the nearer 
this limit is reached, the less corn will be grown, and 
the only alternative is to devote the land to raising 
and feeding stock, that is, to convert it into pasturage 
in some shape or other. 
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Many are the prescriptions that have been pub¬ 
lished for effecting this laudable object, several of them 
being, indeed, ready means for bringing about the 
prophesied result. 

Anyone wishing to convert some land that had 
hitherto been under the plough into permanent grass, 
should ask himself what his object in doing so is, and 
in what manner he can effect that object at the 
smallest outlay and in the shortest time. Instead of 
confining himself as many do to reading the circulars 
issued by seedsmen, and the directions contained 
therein, let him in addition study what nature says 
on the subject by going and inspecting the grass on 
the road side, and ascertaining what it is composed 
of, and then considering how it came there, and 
whether similar grass is sufficiently good for him. 
If he is contented to convert his plough land into 
grass of this sort, there is hope for him in spite of 
the adage ; but if he wants anything better, or any¬ 
thing which he thinks is better, his work is cut out 
for him for several years to come. He will find, then, 
that the grass on the road side bears a great resem¬ 
blance to any old pasture in its vicinity, and he may 
reasonably take it for granted that it is composed of 
the plants most suited to the soil in that locality in 
the condition in which it is. If the condition of tho 
soil be altered by artificial means, the nature of tho 
herbage will be altered as well, whether he sows fresh 
seeds or not. 
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Taking then the roadside grass as his basis, he 
will do well to sow down the seeds of similar grass to 
begin with, as far as he can, and as far as these 
grasses suit his purpose, and not try to produce 
better herbage by sowing a better class of seed, unless 
he has previously altered the staple of the soil for the 
better by manuring it. 

It will be of advantage, in pursuing researches on 
this head, to look about and see what has happened 
on land when unassisted by the operations of the 
husbandman. 

Geologists tell us that a great part of the crust of 
the earth originally consisted of igneous rocks unfit 
for any ordinary vegetation. After a lapse of time, 
by the action of frost, rain, and wind, a slight powder 
was produced, and on this powder a low vegetation in 
the shape of lichen, a kind of moss, was able to exist. 
As successive crops of lichen grew and decayed, the 
store of soil became larger, and larger kinds of mosses 
flourished. 

When a sufficient quantity had accumulated, small 
shrubs, then larger shrubs, then pine trees, were able 
to grow. These, in their turn, shed their leaves, 
decayed, and formed food for other plants, until a soil 
fit for cultivation by man, and suitable for the growth 
of the plants he required, covered the greater part of 
the face of the earth. 

Let us now imagine, if we can, that a race of 
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intelligent apes had made their appearance on the 
scene at the stage when the surface of the rock was 
just sufficiently pulverised to grow the moss or lichen. 
And let us further suppose that, not considering the 
lichen to be a satisfactory kind of vegetable, they and 
their descendants had carefully scraped it from off 
the surface of the rock and burnt it for generations. 
Is it too much to assume that, in this case, the rock 
would produce nothing better than lichen to this day ? 
And is not this what people are constantly doing to 
the soil in the present day ? 

I have constantly read directions given for laying 
land down to grass, which commence by saying that 
it is necessary to first thoroughly clean the land, in 
other words, to extract from it all vegetation that 
grows spontaneously; in still other words, to deprive 
the seed you are going to sow of all fertility derived 
from the growth and decay of previous vegetable sub¬ 
stances. 

Having carefully done this, the writers proceed to 
recommend that none but the finest sorts of grasses 
siiould be sown, that is, none but the sort that is 
least likely to grow; and after these have been coaxed 
by artificial and stimulating applications into a sort 
of existence, they find that the grass unaccountably 
dies away and remains unproductive for ten or twelve 
years, when a vegetation slowly returns, not of the 
grasses they have sown, which are long ago numbered 
with the slain, but of such original and indigenous 
herbage as escaped the massacre of all the natural 
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grass which took place as a preliminary to sowing 
the seeds. 

Would it not be better to take example by the 
operations which take place when the ground is not 
meddled with by man, and to start with the crop 
which grows most freely on the soil, and by constantly 
feeding stock on it, on the land, and gradually in¬ 
troducing the seeds of a better class of herbage as 
the soil becomes adapted for it, to keep improving the 
pasturage which originally existed and is suitable for 
the soil, up to the pitch desired ? 

Let us start with a field from which the wheat 
crop has just been removed, and which, if continued 
as arable land, would be cleaned for a root crop. 
Supposing, instead of keeping it under the plough, the 
owner wishes to convert it into pasture land, and 
having a large extent of such land cannot afford to 
lay out the same amount on it per acre as he could 
on a small area. 

He will find the soil probably full of annual weeds 
and the roots of coarse, rough grass, called twitch, 
and various other grasses all designated as twitch, 
but being of several different varieties. All these 
plants will grow if he leaves them alone, because they 
are the sort of plants that will grow in land ex¬ 
hausted of fertility; and if he were to sow any kind 
of seed requiring better soil, the soil would still con¬ 
tinue to grow the coarse, wild plants, and the better 
seed would not germinate, or would germinate and 
then be smothered by the inferior herbage. 
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If, however, he puts a covering of manure on the 
land and then sows better seeds, he will find that the 
land, being better adapted for the good grass and 
less adapted for the wild grass, the wild grass will 
diminish and the good seeds will grow, while the 
roots of the wild grasses will decay and form nourish¬ 
ment for the better grasses. 

If, therefore, he starts by manuring the land and 
sowing a crop of Italian rye-grass to begin with, 
without cleaning the land, he will obtain a bulky crop, 
chiefly rye-grass, the first year of its growth. If this 
crop is eaten on the land, the soil will be enriched by 
the consumption of the rye-grass, and as Italian rye¬ 
grass is an annual, its roots will not grow a second time, 
and the land may be ploughed up again for a second 
crop. If for this second crop he selects red clover, 
which is a bulky, free-growing plant, lasting two 
years, and if he consumes this crop also on the land, 
the soil will be still further enriched, and will be fit to 
receive a crop of permanent grass seeds, such as white 
clover and dwarf perennial rye-grass, or indeed any 
of the usual permanent grass seeds. 

The advantage of this plan is that, first, none of 
the natural grasses are eradicated, but as the soil 
becomes richer the better class of them flourish and 
the inferior sorts die out; and, secondly, each crop 
pays its own expenses, and the land does not stand 
unproductive, but pays its way as it goes along. 

The objection to this plan is that it puts an 
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expense on the crop by having to plough up the land 
after the rye-grass is eaten off and after the clover is 
eaten off. 

To obviate this, it will be found in practice to 
answer the purpose nearly as well if the Italian rye¬ 
grass, red clover, white clover, &c., are all put into 
the ground at once. The Italian rye-grass, being 
the freest grower, will keep back the others till it is 
consumed and ended, when the red clover, being the 
next strongest plant, and finding the coast clear, will 
grow freely, and when it is consumed in its turn, the 
white clovers and permanent grass seeds will appear 
on the scene, and, finding the soil in a sufficient state 
of fertility to supply their wants, will cover the 
ground with vegetation, which will remain there until 
the land is again exhausted by mowing and removing 
the crops without returning any manure. 

I need not say that neither the Italian rye-grass 
nor the red clover should be allowed to seed, but 
should be eaten down while in flower or before then ; 
while the permanent grasses, when they come, will 
be all the better for being allowed to seed occasionally, 
as this will increase the quantity of plants and make 
the herbage thicker. 

This, then, will be found to be an advantageous 
method of converting arable land into pasture without 
great expense and without any labour in preparing 
the soil ,* and it is not difficult to put it in practice. 
Italian rye-grass grows early in the spring, and comes 
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to maturity quickly, and if eaten down by young 
cattle in good time will allow the red clover to come up 
the same year. If this is eaten down in the autumn 
and again in the following summer, or, what is much 
the same, if it is made into hay, consumed on the 
farm, and the manure taken back to the field where 
the clover grew, there will be a fair crop of white 
clover and permanent grass in the autumn of the 
second season; and after that, all that is required is 
to continue to graze it, using for this purpose cattle 
and sheep combined m preference to either of them 
alone. 

It wfill also be found an advantage in the case of 
newly-formed pastures, to graze them intermittently, 
that is, to stock them heavily for a time, and then 
allow them to grow undisturbed for a time. By 
adopting this policy, which may not inaptly be termed 
a ‘ Hit ’em and hold ’em ’ system, two advantages are 
gained; first, it is well known that the roots corre¬ 
spond in size and growth with the leaves and stems ; 
and if these are never allowed to obtain any size, the 
roots will always remain correspondingly small. Where¬ 
as, if the plant is allowed to grow a large top, the roots 
will become similarly large, and will remain large and 
strong after the top is eaten. The second advantage 
gained is, that when the field is heavily stocked, the 
animals are obliged to eat it all over alike; whereas, 
if it is only lightly stocked, they will pick out the 
plants they like best and keep them down, leaving 
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the coarser and less valuable ones to flourish and 
seed. 

As regards the manure to be applied in the first 
instance, farmyard manure is the most favourable, as 
it contains the greatest variety of fertilising sub¬ 
stances; and if it should come from a yard where 
hay has been consumed as well as straw, it will con¬ 
tain a large quantity of grass seeds, which, while 
detrimental to corn and root crops, only help to increase 
the coating of herbage when applied to land that is 
intended for pasture. 

Where farmyard manure is not obtainable, the 
land should be treated with a mixture of nearly equal 
parts of potash, phosphate, and nitrate, except in the 
case of clay, where potash is not required. 
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CHAPTER IX. 

ON HIGH FARMING AND LOW FARMING. 

High farming is a term very well known to most, and 
is generally thought to designate all that is meritorious 
in farming—liberal outlay of capital, large crops, 
everything in tip-top order, and all the newest im¬ 
provements either in machinery, implements, or 
anything else; large outlay in artificial manures, 
feeding stock with a quantity of food not grown 
on the farm, but imported or purchased from the 
manufacturer. These are some of the ideas brought 
to one’s mind by the term high farming . Low farming 
is not a term generally used, the opposite of high 
farming being often termed bad farming; but I have 
adopted the term low farming to designate such farm¬ 
ing as is not of a kind to be classed as high farming, 
for reasons I will presently show. 

When we want to draw the distinction between 
good farming and bad farming, which must bo the 
opposite to each other in some sense, we must first 
settle what we are going to make the test of good 
farming. Spending money on a farm is not neces¬ 
sarily a test of good farming, as it may be spent 
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ignorantly and wastefully. Growing large crops could 
only be considered as a test of good farming, if growing 
large crops at any cost were the object desired. 

I take it that the test of good farming, like every¬ 
thing else, lies in the amount to which success attends 
the object to be gained; and as the object of people 
who have to make their living by agriculture is to 
make as large a profit for themselves as they can, I 
think the true test of good farming as distinguished 
from bad farming is the relative amount of profit for 
the farmer which is to be derived from it; that is, that 
any kind of farming which leaves a profit is better 
than any kind of farming which leaves no profit; or 
good farming is farming which pays, and bad farming 
is farming which does not pay. 

Judged in this manner, it will be seen that high 
farming may be either good or bad farming, and that 
low farming may be either good or bad farming. 

High farming, then, is generally adopted by men 
who have the money to spend, and low farming by 
men who have little capital beyond their labour and 
knowledge. High farming is generally to be found 
on large farms, for tenants with large means will not, 
as a rule, take small farms. Low farming is gener¬ 
ally to be found in conjunction with small farms, for 
where a man’s own labour is an important part of his 
capital, he loses any advantage to be derived from 
his own labour when he gets beyond a certain number 
of acres ; and in addition to that, he has not got the 
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requisite money to take a large farm even at the rate 
required by low farming. 

I must here point out that I am now speaking 
of tenant farmers only, and of people who have to 
make a living out of their farming. High farming 
may easily be met with on a small farm, when the 
occupier is making a good income out of some other 
business, and low farming may prevail over a large 
tract of land, if the occupier is also the owner, but, as 
a rule, it will be found as I have described. 

High farming answers best on bad land and in 

good seasons. But a man may lose heavily in a bad 

# 

season where his outlay is very large, and the adverse 
season deprives him of any advantage from his superior 
cultivation, when in the same season a small farmer, 
whose outlay is little or nothing beyond his rent, may 
not suffer any loss at all. 

High farming brings the largest return from the 
land, and the smallest return per cent, for the money 
employed. 

Low farming diminishes the gross amount pro¬ 
duced per acre, but returns a much higher rate per 
cent, on the outlay in money. A man might make a 
profit of a pound an acre by means of an outlay of a 
pound an acre, which is a return of 100 per cent., 
but no one could lay out his capital on a farm at the 
rate of twenty pounds an acre, to return him a profit 
of twenty pounds an acre. 

Bor a man who has a large amount of capital in 
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money, and wants to rent a farm, it will always be a 
moot point whether he should take a comparatively 
small farm and employ a large capital per acre, or 
spread his capital over a larger farm; or take the 
smaller farm, but only employ part of his capital 
upon it, investing the remainder in some other 
manner. In the first case, he might get, say, 10 per 
cent, for his capital all round, and in the third case, 
he might get, perhaps, 20 per cent, on the part he 
employed in farming, but only 4 or 5 on the 
remainder which he has invested elsewhere. The 
second case would probably give him the greatest 
gross return per cent, for his capital, but he would, 
on the other hand, be standing at perhaps double the 
rent. 

In the case of very poor land, he would be paying 
a low rent, and would reap but little benefit, if any, 
from the natural fertility of the soil; he would here 
then depend altogether for his profits on the amount 
he expended on the land, and it would obviously be to 
his interest to put as much capital per acre into the 
land as he could. 

In the case, however, of more fertile land at a 
higher rent, he is indebted for a considerable part of 
his profit to the natural fertility of the soil, and in 
this case it may easily pay him better to farm a larger 
quantity moderately well, and pay the extra rent, than 
to spend all his capital on the smaller area. 

For instance, if land will only produce one quarter 
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of wheat to the acre without any manure being 
bought for it, and can be made to grow two quarters 
more by means of artificial manure, the expense of 
labour being the same in both cases, it would 
obviously be better to grow treble the produce from 
the same amount of labour, than to employ double 
the quantity of labour and pay double the quantity of 
rent to produce only double the produce. In this 
case, a large outlay in manure would be beneficial if 
the price of wheat justified the outlay. 

If the land, on the other hand, were sufficiently 
fertile to grow five quarters of wheat per acre without 
any outlay of artificial manure, and would, as in the 
first case, grow two quarters more by the application 
of purchased manure, in this case it might easily be 
a much better outlay to rent and cultivate twice as 
much land with the money instead of laying it out 
in artificial manure, for in one case you would get 
double the crop, and in the other you would only get 
two-sevenths more for your outlay. 

It will be seen from this that high farming pays 
in inverse proportion to the natural fertility of the 
land. 
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ON TRYING EXPERIMENTS. 

Most people who take any interest in their farming, 
beyond carrying it on solely as a source of profit, will 
some time or another have devoted a little of their time 
and attention to trying a few experiments, and very 
surprising results they sometimes meet with. In this 
chapter I propose to give a few hints for the guidance 
of such people, in order to prevent their being, so 
to speak, deceived by the result of any'experiment 
they may wish to try. 

There are two things to be borne in mind—first, 
that the conditions of the experiment shall be such 
that you may be as sure as you practically can be 
that the experiment will answer, if it will answer 
at all—that is, that it should not be prevented from 
being successful from some cause which would have 
rendered its success impossible under any circum¬ 
stances. 

The second is, that you should try the experiment 
under such circumstances and in such a manner that 
you may rest assured that the effect produced is pro¬ 
duced by the experiment you try, and is not due to 
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some other cause; and this applies equally whether 
the experiment is a success or a failure, for in one. 
case you might be induced to discard a valuable dis¬ 
covery, and in another case to attach importance to 
some operation which was altogether worthless. I 
will give an instance of each, which will show’ my 
readers at once what I mean. 

A man bought a sack of, I believe, bone-dust, and 
directed his man to apply it to a portion of a certain 
crop with a view to finding out if that crop was bene¬ 
fited by its application. When the time came for 
gathering in the crop there was no difference what¬ 
ever between the part of the field to which tho bone- 
dust had been applied and tho remainder of the field. 
Hence he concluded naturally enough that, in that 
particular instance, the application had proved a 
failure. Some time after he found out that the man 
to whom he had given the order had emptied tho 
sack of manure into the pond in the field, instead of 
spreading it on the land. 

A second instance was a case in which the owner 
of the land purchased some draining-tiles and paid 
his tenant so much an acre to put them in. The 
tenant soon after loft, and it was discovered that tho 
drainage supposed to have been done did no good to 
the land. On investigation it was found that tho 
tenant had dug holes here and thoro all over tho 
field and emptied a barrow-load of tiles into each of 
them. It will be seen that both these experiments 
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failed from want of caution on the part of the person 
who tried them. 

In the second case I will give two instances in 
which the experimenter arrived at a wrong conclusion 
from want of knowledge. They are both contained 
in letters written to Mr. Pusey, M.P., and published 
in the earlier numbers of the ‘Royal Agricultural 
Society’s Journal.’ 

In the first experiment the writer of the letter 
wished to try whether a number of large lambs paid 
most for a given quantity of food supplied or a similar 
number of smaller ones. He accordingly bought ten 
lambs at 85s. each, and ten larger ones, described by 
him in the letter as weighing about a stone and a 
half more than the smaller ones, at 41s. each, and 
found on selling both lots that the lot of larger lambs 
left a profit of 5s. per head more than the smaller 
ones. But it will be seen from the weight of the 
lambs respectively that the larger lambs were worth 
from 10s. to 11s. per head more than the smaller ones 
when he bought them, and that as he only gave 6s. per 
head more for them, he had bought them about 5s. 
per head cheaper than the others, so that his profit 
on the large ones was derived from buying them 
cheapor and not from feeding them. 

In the second experiment the writer wished to 
ascertain the effect of a salt of potash on a crop of 
mangolds, and ho set to work as follows. He selected 
a piece of rough old grass on which to try the experi- 

G 
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ment, and commenced by paring and burning the 
grass and spreading the aslios over the ground. Ho 
then sowed mangolds and top-dressed part of the field 
with potash, and found no difference in tlio crop in 
one part of the field over another. Now this experi¬ 
ment was worthless, because the experimenter was 
apparently ignorant of the fact that by paring and 
burning the old grass and spreading the ashes ho was 
giving all the field a top-dressing of potash in a 
highly assimilable form to begin with, and all he 
proved was (what was afterwards found to be the 
case) that, after a moderate application of potash has 
been made, a further application is attended with no 
beneficial results. 

It is from considerations like those in the second 
cause of failure mentioned, that the experiments made 
by M. Ville are so valuable as a guide. By starting 
with land in which all vegetable matter had been 
destroyed, he procured a basis absolutely free from 
fertility, and, therefore, knew that there was nothing 
in the soil he made use of except what he put in. 
This, I need not say, is impossible in experiments con¬ 
ducted in a field ; but the experimenter should tako 
care that the soil is in such a state that he will know 
how much of the result is due to the experiment ho 
tries. For this reason I should recommend an ex¬ 
perimenter always to try to get on tho further sido 
of his experiment at first. If ho tries, for instance, 
a new fertiliser, it will be better for him to try it in 
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soil that is already sufficiently fertile to grow a good 
crop, and then, if the fertiliser causes part of the plot 
to grow better still, he may he tolerably certain that 
there is some merit in the fertiliser. 

If he wishes to try a new forage plant, for instance, 
he ought first to try it on highly manured soil, and 
under the most favourable conditions he can as to 
time, situation, and season. If the plant will not 
answer under these circumstances, he need not repeat 
the experiment; if it does, he can investigate further 
under the ordinary conditions the plant is likely to 
meet with. 

If he is trying a new breed of any animal, he 
should feed it as well as he possibly can, and then if 
it does him no good he should reject it. We often 
read of experiments which obtained a sort of half 
success, leading the experimenters to believe that on 
repeating the experiment under more favourable cir¬ 
cumstances it will prove a complete success; whereas, 
if they had tried the experiment under the most 
favourable circumstances at first, they would perhaps 
have had no inducement whatever to repeat it. 

The earliest recorded systematic experiments in 
agriculture are those of Arthur Young, published 
upwards of a century ago. 

They are sufficiently numerous to fill two very 
large volumes. Many of them are useless at the 
present time, being comparisons of the different 
methods of culture as to their relative expense. 



84 


FARMS AND FARMING 


These, owing to the totally different cost of labour in 
the present day, do not afford much useful information. 
There is one set of experiments, however, which will 
well repay perusal. 1 mean those instituted with a 
view to ascertaining what quantity of seed-corn gave 
the largest return per acre. Arthur Young concluded 
that if he sowed a series of plots, each with a fixed 
quantity of seed more than the one next to it, one 
plot, or more than one plot, must show an advantage 
in the crop over the others. He found, as he ex¬ 
pected, that a certain quantity of seed per acre gave 
the largest return, and that the return diminished in 
a regular gradation as the quantity of seed used 
receded from the best quantity either way more or 
less. After repeated trials ho found that the yield of 
barley and wheats diminished in proportion as he 
receded from ten pecks per acre, that proving the best 
quantity. But, singularly, he found in the case of 
oats that the yield diminished both ways as he 
receded from thirty-two pecks of seed to the acre, that 
is, that a whole quarter of seed-oats gave a larger 
gross return than any other quantity after the 
amount sown was deducted. This result is very sur¬ 
prising, and not the least what anyone would have 
expected. 

Since Arthur Young’s time there is no record of 
any long sustained series of experiments till we come 
to those of Messrs. Lawes and Gilbert, which have 
extended over forty years, and have been published 
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from time to time in the ‘ Journal of the Royal Agri¬ 
cultural Society.’ They are too long to recapitulate 
any of them hero, and may be described as a series of 
thoroughly exhaustive sets of trials of the effect pro¬ 
duced by the application of different sorts of manure 
to both cereal and grass crops. 

In addition to these, there are those of M. Ville, 
Dr. Voelcker, and Baron Liebig, together with a host 
of amateur experimentalists at various times. 

Many experiments were published about the time 
when Baron Liebig first advised the solution of bones 
by sulphuric acid in order to rendor them more readily 
available to the turnip plant. 

Many of these experiments gave an entirely false 
result, owing to their being improperly tried. People 
sowed swedes on land containing bones in a raw state 
and side by side on land treated with dissolved bones; 
and after taking up the crop in November and weigh¬ 
ing it, found that the crop grown on dissolved bones 
considerably exceeded in weight the crop grown with 
undissolvod bones. They took this without reflection 
as proof positive that you could obtain a larger crop 
of swodcs by using dissolved bones or superphosphate. 
If they had reflected, they would have seen that the 
experiment only showed that the swedes had obtained 
a larger size by November, and if they had allowed 
them to go on growing till March, they would have 
found that tho swedes grown on insoluble bones went 
on growing aftor the others had done; and tha| dis- 
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solving the bones, instead of making, as ,thoy thought, 
the roots grow larger, had only made them grow fushr, 
which is a very different thing. Wrong conclusions 
from this cause are numerous. People tried applica¬ 
tions of potash on soil which was quite full of nitrogen 
and phosphorus, but which contained no potash, and 
found that the application of potash produced immense 
results, and then extolled the merits of potash as an 
universal manure, till they tried it again on land that 
contained no nitrogen or phosphorus, when they col¬ 
lapsed. Some of these experiments remind one of the 
story of a youth who came home in a state of intoxica¬ 
tion, and informed his mother that ho had been trying 
an experiment on the intoxicating powers of different 
spirits, and found out that whisky possessed the highest 
intoxicating power. This experiment, to use his own 
words, was conducted as follows:—‘First, 1 drank three 
glasses of gin—sober as a judge. Then I drank three 
glasses of brandy —no go. Then I drank three glasses 
of whisky—off directly! ’ Probably, if ho had preceded 
the three glasses of whisky by six glasses of water 
instead of six glasses of other spirits, the effect of the 
whisky would not have been quite so marked. 

The most expensive class of experiments that eim 
ho tried on a farm are, I need hardly say, those con¬ 
nected with the introduction of new kinds of machinery 
and implements ; and as there are always plenty of 
experimental farmers who farm chiefly for amusement 
and occupation, ready and willing to give anything new a 
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fair trial, X should recommend anyone who was farming 
for an income to lot this class of experiments alone. 
There is one great objection to employing any new 
implement when first introduced, and that is that they 
have rarely arrived at the highest perfection they are 
capable of; and although they may bo a decided 
success, still, if anyone invested their capital in them, 
they would probably find that before long a still better 
one had been introduced, and that they were in the un¬ 
pleasant position of cither having to go on using an 
inferior machine, or else buy a second, in which case 
all the money laid out in the first would be wasted. 
I need not say that this objection does not apply to 
hiring, but only to buying now implements. 

There is yet another class of experiments which 
1 luivo not yet treated of, and that is, as connected 
with the breeding and feeding of animals. I propose 
to treat of those subjects in a separate chapter, and 
will only point out hero that all attempts to in any 
way alter or improve an existing breed, partake neces¬ 
sarily of the nature of an experiment. 
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CHAPTER XL 

ON THE DIFFERENT VARIETIES OF SOIL. 

Soils are generally classified by writers according to 
their geological rather than their agricultural quali¬ 
ties, and for this reason the classification is of little 
or no use. How much better is an ordinary farmer 
for being told that a farm ho is about taking is on 
an oolite or a trap formation, or a tertiary deposit, 
and so on ? If he knows nothing of geology, the 
terms are incomprehensible to him, and if he be 
acquainted with geology, the information is superfluous. 

Agriculturally speaking, most soils consist of one 
of the five following sorts : clay, sand, loam (which 
is a mixture of clay and sand in various proportions), 
limestone, and black or peat soil. 

Of these, clay grows corn the best; sand, if of 
good quality, grows grass the best; loam grows 
leguminous plants best; limestone grows roots, and 
peaty or black soil potatoes. Clay requires to bo 
supplied with nitrogen, sand with potash and phos¬ 
phorus, and peaty soil with lime, in order to grow 
good crops. Loam and limestone do not appear to 
require any one kind of manure more than another. 
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Loamy soil, combining both clay and sand in 
fairly equal proportions, will grow any crop that sand 
alone will grow and any crop that clay alone will 
grow, and in addition to these two, it will grow luxu¬ 
riantly some crops which will not attain excellence 
either on sand or clay alone. 

For this reason, loam is the most popular soil to 
farm, and commands the highest price to let. 

Peat, on the other hand, will grow nothing of 
value until lime has been applied to it to decompose the 
vegetable matter of which it is principally composed. 
When this is clone, it will grow pretty nearly any¬ 
thing. There is no soil occupying a position midway 
between peat and limestone in the same manner that 
loam occupies a position midway between sand and 
clay. But lime is often added to peat artificially, 
while limestone acquires a certain amount of vege¬ 
table matter from the growth and decay of plants, 
which are rapidly decomposed by the lime, and the 
required mixture is produced. 

Hence limestone has a tendency to become more 
fertile by cultivation, clay remains stationary, and 
sand has a tondoncy to relapse into its original state 
unless it is kept up to the mark by the constant 
application of manure, which application is made 
either by carting manure on, or else growing a crop 
and consuming it on the land, as in the case of grass 
or turnips, in which case the fertility of the soil is 
kept up, or increased according to the extent to which 
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this is done. Where a crop is grown with extraneous 
manure, and then eaten on the ground, the fertility 
of the soil is invariably improved in the case of sand 
land and of limestone, hut not so greatly in the case 
of clay. 

My readers must not understand that in the above 
summary it is asserted that sand will grow bettor 
grass than loam or clay, or that limestone will not 
grow corn. The meaning is, that sand will grow 
grass better than sand will grow corn; clay will 
grow corn better than clay will grow roots; lime¬ 
stone will produce larger proportionate weights of 
roots than it will of cereals with the same treatment, 
and so forth. 

Hence it follows that, in making any modification 
of the prevailing or four-course system, it will ho well 
to pay considerable attention to the peculiar kind of 
soil on which the change is proposed to he made, and 
to adapt the rotation to the individual characteristics 
of the soil. Thus on light sand the change in the 
four-course system should take the form of leaving 
the field down in grass for two, three, or more years 
before ploughing up for wheat. In peat soils, pota¬ 
toes may be introduced occasionally, in the place of 
a cereal or corn crop, with advantage, while in the 
case of rich loam it will often be found that a crop of 
cabbages will fetch considerably more money than a 
crop of wheat, owing to the fact that loam is specially 
adapted for the growth of this vegetablo, which many 
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other soils are not. Clay, on tlio contrary, will pro¬ 
duce, as a rule, more money when sown with a corn 
crop than when sown with any other crop, providing 
the corn is sown at the right time, and the soil is 
sufficiently pulverised. Helices' a greater profit may 
be obtained from clay soils by growing wheat oftenor 
than you arc able to do on other soils; the capacity 
of clay for bearing cereals being greater, and the 
expense of cultivating the land for the intermediate 
crop of roots being heavier than on sand. 

There is a great difference between the treatment 
to be pursued with clay soils and sandy soils respec¬ 
tively. 

Sandy soil is a good servant but a bad master. 
If you keep it constantly at work at growing some¬ 
thing useful, and supply it regularly with nourish¬ 
ment in the shape of manure, it will grow a fair crop 
almost independently of the weather, and it can be 
cultivated at all times, and applied to growing almost 
anything. But if it bo left to itself, or forced beyond 
its natural capabilities by overcropping, it will develop 
every vice that a piece of land can be said to be 
capable of. 

In the cubo of a clay soil, on the contrary, the 
relations of the farmer to it should be somewhat 
similar to his relations to his landlord. 

If ho approaches it at a propor time, and in a 
proper manner, he can often obtain a good deal from 
it, without any great outlay on his part; and, even if 
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his demands are somewhat excessive, it will still be¬ 
have to him in a liberal manner. Jhit only lot him 
try to plough it when it is wet, or at a wrong time 
of the year, and it will behave somewhat as follows 

It will come as hard as a brick door, and break 
out all over large cracks something like a pane that 
has been starred by having a stone thrown at it; or 
it will resemble a field that has had cartloads of 
bricks shot down, and spread all over the surface. 

Or it will cover itself with a large-leafed running 
plant, something like a tobacco plant, but without 
the useful properties of the latter; or it will clothe 
itself with a coating of wild yellow annuals, as thick 
as if they had been sown by hand, although the farmer 
may know by experience there lias not been any 
plant of that sort allowed to seed for many years ; or 
it will have patches of twitch all over it, as if it had 
tho measles. 

In Pliny’s letters on agriculture, speaking of some 
soil in the neighbourhood, he says, ‘ that if wheat is 
sown on it at a particular time of the year, it will come 
up oats,’ but he docs not attempt to explain the phe¬ 
nomenon. This soil, though he does not say ho, 
would doubtless be clay, and tho explanation of the 
phenomenon is to be found in tho fact that the wheat 
would not grow at all if sown at that time of the year, 
and that tho clay amused itself by growing a crop of 
wild oats spontaneously, whenever it was in want of 
something better to do. 
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CHAPTER L 

ON BREEDING ANIMALS. 

How many people, I wonder, have tried their hands, 
at some time or another, at breeding animals, not so 
much with a view to producing greater numbers, 
but to improving the race of those animals they con¬ 
descended to turn their attention to ? 

How many enthusiasts have set out joyously on 
their journey with an old-fashioned sow, which would 
feed up to thirty stone, cat anything, and produce 
from twelve to twenty pigs at a litter, and by careful 
selection and unwearied attention arrive at the end 
of their journey (as far as pig-breeding is concerned), 
the happy possessor of an animal half the weight of 
its ancestor, whose flesh is all tallow, who can only 
live on the best of food, and requires that to be put 
into its mouth, and who produces one pig at a time, 
which invariably dies ? 

How is it that if you want a shorthorn bull of a 
good strain you have to give a thousand pounds for 
it, when from the time, and attention, and money that 
has been-spent on them they ought to be as plentiful 
as blackberries ? 
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Is it because it takes four two hundred and fifty 
guinea cows to produce him, while it takes six such 
animals to produce enough milk to rear him ? and 
if so, how is this disastrous result brought about ? 
How is it that cart-horses, which have had no sort 
of attention paid to them, are the finest-looking, 
largest, and best-shaped horses in the world, and 
perfectly able to perform the duties required of them, 
while race-horses, after all the time, and money, and 
care bestowed on them, are, as a class, the worst 
shaped, most undersized, and most useless of any 
breed of horses, and very often cannot even gallop, 
which is about the only thing they are wanted to do ? 
It is not so very many years ago that a turf authority, 
when the advisability of having a now four-mile race 
was discussed, gave it as his opinion that there woro 
not half a dozen horses at Newmarket that could 
gallop four miles at all. 

Such are the questions which naturally occur 
to one when contemplating this topic. Lot us try 
and unravel the mystery. 

To begin with, when we talk of breeding animals 
it is understood that rearing as well as producing 
them is meant. Hearing them moans housing and 
feeding them, but principally feeding, while producing 
them means selection of tho animals to brood from, 
both male and female, but principally tho former. 
Here we have two elements of departure to start with. 
It is obvious that if we seloot animals to breed from 
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worse than the average, we shall deteriorate the race, 
that is, make it worse than it would be if left to 
nature; and if we select better animals than the 
average to breed from, we shall improve the race, that 
is, make it better than it would be if left to nature. 
Similarly, if we supply animals with worse food than 
they would get under ordinary circumstances we 
deteriorate the individual, while if we supply them 
with better food than they would otherwise get we 
improve the individual. It is much easier to injure 
or improve the race by good or bad selection than 
by good or bad feeding; and it is much easier to 
improve or deteriorate any one individual animal by 
judicious or improper feeding than by any selection 
you may have made of its parents. 

Animals of a well-selected race may, however, be 
starved and badly housed for two or three generations, 
and still they will do ample justice to better treat¬ 
ment when they can get it; while an animal that 
is descended from badly-selected ancestors, although 
it will do better on -good keep than on bad keep, 
cannot be made to compete on equal terms with one 
that has been well selected. Hence good selection 
is of more importance than good treatment, and 
ought to come first where a race is concerned. 

I need not point out that the greatest amount 
of harm will be done to a breed where bad selection 
and improper feeding have both been brought to bear 
on it, while the greatest amount of good will be 
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attained by the combination of good selection to start 
with and judicious feeding to follow up with. 

We come to the conclusion, therefore, that when 
an artificially bred race of animals is found to deterio¬ 
rate, it is certainly due to improper selection, or to 
improper feeding, and it is possibly due to both. 

If we start with a breed of animals about whose 
former history nothing is known, and select all the 
best males and females to breed from, and supply them 
with better food than they have heretofore had, we 
shall produce better animals, and those animals will 
go on improving under this selection and treatment 
until they have attained the maximum of excellence 
they are capable of attaining to; but it will be found 
that the improvement will take the form of thcro being 
less bad ones in proportion to the good ones than 
there were before, rather than to the best specimens 
being very superior to the best specimens of the tin- 
improved race; and for this there is a reason. Out 
of a number of the unimproved race there will lie 
some descended from the best parents, and some that 
have somehow got plenty to eat, and these few will 
therefore have been bred and reared under conditions 
as favourable as those under which the improved race 
exist. But instead of these conditions applying to the 
whole herd or flock, they only apply to a small part 
which have accidentally derived advantages similar to 
those which the brooder strives to apply to them all. 
Thu first advantage, therefore, which ought to ho 
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attained by good selection and good treatment will be 
to diminish the difference between the best and the 
worst specimens, or, in common parlance, to make the 
breed more level. 

When this effect is fairly accomplished, the breed 
can be modified, or perhaps, I may say, improved in 
any particular direction, either by selecting animals 
with a tendency in the direction you want, or by 
modifying the conditions under which you rear them. 
Thus the size of a herd or flock may be increased 
by selecting the largest animals to breed from. Their 
tendency to fatten may be increased by always 
breeding from those who are most given to lay on 
flesh; while, on the other hand, a stronger constitution 
may be imparted to them by allowing them to run out 
instead of housing them, and activity may be engen¬ 
dered by causing them to sock their food instead of 
having it brought to them. 

The above comprises pretty much all anyone can 
do in the way of improving a pure breed of animals 
without diminishing or altering its purity, that is, 
without mixing it with any other race. When, how¬ 
ever, the attempt is made to improve any breed by 
intermixing it with any othor breed, or to get up a 
breed which shall contain the blood of several races of 
animals, a much wider field of enterprise is opened; 
while at the same time the amount of skill, attention, 
and judgment required in order to produce successful 
results will liavo to be very much more than in the 
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former case, and the probabilities of failure very much 
greater. 

There are two notable instances of success attend¬ 
ing the efforts of two eminent breeders of sheep, one 
of whom adopted the first and the other the second 
of the systems I have mentioned. 

Mr. Jonas Webb, of Brabaham, devoted the greater 
part of his life to the improvement and development 
of a well known and old established breed of sheep, 
the Southdown, and left a flock of sheep very much 
superior to those with which he started, but still re¬ 
maining precisely the same breed of sheep, and 
retaining their original blood in all its purity. 

Mr. Balcewell, of Dishley, on the contrary, pro¬ 
ceeded, as far as we can gather from the scanty infor¬ 
mation afforded of his operations, on the lines of the 
second system. He started apparently without any 
partiality for a particular breed, and selected the 
animals possessing the qualifications he wanted from 
almost any breed, and intermixed them indiscrimi¬ 
nately, and at the end of a quarter of a century had 
established a breed which previously had no existence, 
and which differed in many important characteristics 
from any known race. The New LoicestevR, as they 
■were called, differed from any sheep previously seen. 
They had the quantity of wool of the Lincolns, the 
fineness of wool almost of the Merino, and the aptitude 
to fatten of the Southdowns, and were found to possess 
the important peculiarity of mixing well with almost 
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any other breed and improving them; that is, that 
whatever breed the flock of ewes were, if you put them 
to a Leicester ram, the progeny were better than their 
mothers. In the course of a century these sheep 
have overrun the whole face of the country, and in¬ 
fused their blood into pretty nearly every white breed 
of sheep. It may happen, however, that in process 
of time this breed will disappear in much the same 
manner as it came into existence, that is to say, that 
the breed will be found mixed with many other breeds, 
but they will have the distinctive marks of the other 
breeds and not of the Leicester. 

We will, however, for the present, leave this part 
of the subject, and see how best to set about improving 
a breed without any admixture of fresh blood. The 
first thing I should point out is, that symmetry is of 
more importance than size in selecting the animals to 
breed from. The size of an animal is governed partly 
by the size of its parents, and partly by its being well 
fed, or the reverse. It is possible to obtain an animal 
larger than either of its parents by good feeding; hut 
no feeding will make a well-shaped animal from badly- 
shaped parents. After symmetry is pretty well es¬ 
tablished, tho breeder should consider what improve¬ 
ment he wishes to produce, that is, for what object he 
is breeding, and this is where many breeders break 
down—they do not know what they are breeding 
for. 

A distinguished military writer on horsemanship 
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commences a chapter on managing (ho reins as 
follows — 

‘When you want the horse to turn to the right, 
pull the right rein, when you want him to turn to the 
left, pull the left rein. This is common sense, the 
contrary is common error.’ 

This should he borne hi mind by breeders who, 
when they wish to obtain a particular object, should 
take the means most likely to do so. 

If they want to breed a white calf, they should 
select a white cow and a •white bull; if they want 
large animals, they should choose the biggest animals 
to start with, that are, in other respects, good enough 
for them, and so on. 

It is a very common practice, aud I think quite 
a wrong one, for people, if they have an animal 
extremely good in one point and indifferent in the rest, 
to mate it with an animal extremely good in luUjI'crcnt 
point hut faulty elsewhere. This is a fruitful cause 
of disappointment, for out of four different results 
which may occur, only ono would bo satisfactory, 
that is, the animal might bo like its father, like its 
mother, have the bad points of both, or liavo the good 
points of both. A breeder should rather go on the 
plan of not throwing anything away; and if ho has 
a cow or a sheep very good in one point, ho should 
not risk losing this merit by putting hor to a malo 
that is bad in the point where she is good, but should 
rather choose the most symmetrical animal he can 
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"Where a man lias several animals of both sexes 
to choose from, he should always put the best males 
to the best females, and the worst females to the 
biggest males, for a large bad one is worth more than 
a little bad one. If he puts the best shaped females 
to the largest males, he might lose the shape without 
gaining the size, and if he put the smallest and worst 
females to the best shaped males, he would, perhaps, 
gain neither size nor shape. The great cause of 
failure, however, may be traced, I believe, to the 
practice of selecting animals from their pedigree in 
preference to their shape, size, and qualifications. 
Where no record is kept, as in the ease, hitherto, of 
sheep and cart-horses, the animals have to stand on 
their own merits, as nothing else is known about them, 
and the best animals are selected. 

As soon, however, as a herd-book or stud-book 
appears on the scene, people are tempted to go more 
by the pedigree than the qualifications of the animal, 
that is, they often select an animal from the merits 
of its ancestors in preference to its own merits. 
They should, in this case, bear in mind the rule I 
have quoted about the bridle reins, and not choose an 
animal by its pedigree alone, unless pedigree alone is 
the thing they want to obtain. They may depend 
with tolerable certainty, if they breed from a bull or 
a cow of undeniable blood, on getting a calf with a 
good pedigree, if that is all that they want, but if they 
want anything else, they may be wofully disappointed. 
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They should also remember that the production of 
beef and mutton is the ultimate object of producing 
cattle and slieep, and tlu.it, to take a slight liberty with 
the Poet Laureate’s writings— 

The butcher at the auction mart 
Smiles at tho claims of high descent, 

Broad backs fetch more than pedigrees, 

And inside fat than duchess blood. 

It has always been a disputed point whether the 
improved shorthorn of the present day is a mixed 
breed, like the Leicester sheep, or a pure race, like 
the Southdown. Mr. Bates, tho greatest breeder, 
perhaps, that there has been, held a decided opinion 
that the pure shorthorn was a distinct race, of which 
his own herd were the best specimens, but that a 
great number of pedigree cattle, entitled pure short¬ 
horns, contained an admixture of other breeds. L 
should be inclined to agree with him in this, and 
I should also imagine that the proper colour of a 
shorthorn was roan, or red and white, for this reason, 
that roan is never found in any other pure breed. 

The principal breeds of England would, I think, 
originally be confined to four: tho wild or white 
cattle, which wore the largest; the roan or shorthorn 
tho next; the brindled or longhorn, and the red 
breed, taking in Dovons, Herofords, Sussex, &c., and 
that if a shorthorn is red, brindled, or white, he has in 
him some of the blood of one of tho three other breeds. 
There affe many people who have herds of so-called 
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pure shorthorns of a whole rod colour, and I have 
always noticed in those herds a tendency to grow 
smaller and more and more like the Devon brood, and 
less and loss like the roan shorthorns; while, on the 
other hand, the largest specimens arc generally to he 
found among the white ones. White is a colour 
which is disliked, and white herds are not much kept ; 
hut if the white animals and the red animals out of a 
shorthorn herd of mixed colours were to he selected, 
and hrod from separately, in a few generations they 
would acquire all the appearance of two distinct 
breeds, the white being larger than the shorthorns 
and the red smaller. I believe it is a fact that every 
shorthorn in the herd-hook is descended from one 
hull called Ilubback. This hull was a small-sized, 
good-shaped hull, of a yellow-red and whito colour, 
with a remarkably soft and pliable skin, and a great 
tendency to fatten rapidly, and his stock appears to 
have been so far superior to any other, that his blood 
came to be infused into every herd of shorthorns in 
the kingdom, his own pedigree, however, being un¬ 
known. There is a similar instance in the stud-book 
in the case of the Godolphin Arabian, who was 
bought out of a water-cart in Paris, and looked upon 
as an animal of little or no value, until his stock 
were found to be better racehorses than any other 
breed. 

The dam of Ilubback belonged to a cottager and 
grazed with her calf on the roadside, and Hubback 
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was, the accounts of him say, sold for a sovorei 
as a calf, to a blacksmith. Excepting in size it 
probable that no better animal has since been pro¬ 
duced than lie was, and from him all the duchesses 
are descended which have fetched the highest prices 
in England and America. 

It will be seen here that tho only value of a 
pedigree consists in being able to trace back a descent 
to an animal whose pedigree was unknown, and if the 
herd-book had been in existence at tho timo that 
Hubback was alive he would probably have been 
rejected for want of a pedigree, and tho finest race 
of cattle in the world (those descended from him) 
would not have existed. 

I mention this to point out that where anyone, 
as is often the case, wishes to breed cattle for ordinary 
purposes, he will do better to choose an animal of tho 
sort he wants to produce, but without a pedigree, Ilian 
an inferior animal whose descent is recorded; and it 
is from not following this course that so many failures 
in breeding have occurred. 

We now come to the second system of improving 
a breed by intermixing it with other breeds, and 
thereby altering its character. 

The advantages attending this process are two¬ 
fold : first, that cross-breeding, as it is called, has a ten¬ 
dency to impart a stronger constitution and improved 
size, irrespective of any merits of the parents'; and, 
secondly, by selecting the best animals from different 



ON BREEDING- ANIMALS. 


107 


breeds to start with, and picking out tin 1 finest 
specimens of the progeny, it is possible to combine 
some of the merits of both breeds, and get animals 
which arc superior to the best specimens of either 
breed, in something. Let us again take sheep. The 
Southdowns produce the best class of mutton, and 
fatten rapidly, but are deficient in size and have little* 
or no wool. The Gotswolds are, on the other hand, 
a breed of large size with plenty of wool, but fattening 
slowly, and not being of such good qualify, as far as 
mutton is concerned, as the others. Jiy breeding 
from both these breeds, and then selecting the best 
specimens and breeding in future from tliem, a new 
breed of sheep has been formed, having many of tin 1 
merits of both races. This breed is called the Oxford¬ 
shire Down. Another similar instance is the estab¬ 
lishment of the Bordor-Leicestor from the Cheviot and 
the Leicester. It was found that the Cheviot shoep, 
which were the right sort on unenclosed land, at little 
or no cost for rent or cultivation, wero not valuable 
enough for the farmer to keep when he cairns to adopt 
the alternate system of husbandry; and the Leieesters, 
on the other hand, wore too delicate to staud the 
climate which suited the Cheviots. By, however, 
combining these broods, they got a sheep hardy 
enough to take the place of the Cheviot and suffi¬ 
ciently valuable and quiet in its habits to answer as 
well as tlio Leicester. 

I may hero observe that it is generally receive 
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as an axiom in breeding that an animal inherits its 
constitution from its mother and its appearance from 
its father in a greater degree! than the reverse. Hence, 
where you wish to introduce the blood of a race from 
a different climate the males should come from the 
different climate and the females from the place 
where the flock is going to be. This is what has 
practically happened. The Southdown or Sussex 
ram has modified the flocks in Gloucestershire, "Wor¬ 
cestershire, and Norfolk; the Leicester ram has 
modified the Lincoln and the Cheviot in the east 
and north of England; and the Cheviot ram has 
modified the black-faced sheep in Scotland. 

Where there is no particular difference in climate 
and a man wishes to mix two races he should buy the 
females that he can get the cheapest, as he will have 
to buy several females for one male, and lie will get 
a bigger flock for the same money one w T ay than 
he wall the other; but he should take earo not to 
avoid the common error of buying a number of 
inferior animals and paying more for them than he 
would have to pay for a better description of animal 
at home. 
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CHAPTER II. 

ON CATTLE. 

I propose in this chapter to give a short description 
of the different principal breeds of cattle in this 
country, comparing them with each other. 

The shorthorn would naturally occur first to any¬ 
one’s mind who is conversant with cattle as being the 
breed most generally known, most widely spread, that 
is, occupying a larger area than any other distinct 
breed, and as furnishing, as a rule, the largest and 
finest specimens of the race of cattle. These cattle 
may be said to have had their origin in the county 
of Durham, from whence they have spread over 
the whole of the north and north-eastern part of 
England. 

The Herefords probably come nest in numbers, 
occupying the greater part of the rich grazing lands 
in the Midland Counties. The Devons people the 
south-west parts of the country, and the Sussex the 
southern; while in the Eastern Counties a polled 
breed, the only English polled breed, is to be found. 

Besides these, there is the longhorn, a remnant 
now comparatively small of the large breed of cattle 
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■which probably peopled the north-west of England 
when the Durham, or shorthorn, breed was still con¬ 
fined to its native county. 

This breed is now chiefly to be found in Warwick¬ 
shire and Lancashire, and might probably bo used 
with advantage to give a change of blood when re¬ 
quired to some of the other breeds, being, as it is, 
more distinct and less intermingled than the other 
breeds I have mentioned. 

Of these breeds the shorthorn is the largest, the 
longhorn and Sussex the next, the Hereford and 
Suffolk polls the next, and the Devons the smallest. 

As regards colour, shorthorn comprises by far the 
greatest variety f colour, and is, I believe, the only 
one of the breeds I have mentioned numbering among 
its colours white and roan. Of the others, the Horo- 
fords are all red with white faces, and the Devons, 
Sussex, and Suffolk polls are all red breeds. The 
longhorn, judging from the specimens shown, are all 
either red and white or brindled and white, but prin¬ 
cipally the latter. 

The shorthorn numbers in its ranks red, red and 
white, roan, and pure white. This groat variety of 
colour, perhaps, is the reason why many people look 
on the shorthorn as a mixed or mongrel race; but it 
is most likely the ease that thoro is a pure race of 
shorthorns, just as much as there is a pure race of 
any other breed of cattle; but that the shorthorn 
numbers in its ranks a great number of animals that 
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are descended from other races, and that are by no 
means a pure breed. 

There are two reasons why this should be the case 
ith shorthorns more than any other breed. One is, 
that from the variety of colour prevailing among them, 
it is much more difficult to detect any admixture of 
foreign blood. Thus, take the case of an animal partly 
Devon and partly shorthorn. If this animal were to 
have a trace of any other colour than red, it would 
immediately be rejected by the Devon breeder as not 
being a pure Devon, even though it resembled the 
Devon breed in everything else than colour. 

But if this animal, instead of resembling the Devon 
breed in size, shape, and length of horn, resembled 
the shorthorn breed in those points, but was of a pure 
rod colour, the shorthorn breeder could not tell by its 
colour that it was not a pure shorthorn; and thus 
many animals might come to be called shorthorns 
which were by no means pure shorthorns. 

The second reason is, that while all the other breeds 
are still chiefly confined to the districts they have 
always occupied, the shorthorn breed has penetrated 
into all parts of England, and has by this means got 
intermingled with all the other raees. For this reason 
we should expect to find the purest specimens of short¬ 
horns in the county where there has been no other 
breed to mix with; and this would, no doubt, be the 
case, were it not that the pedigree shorthorns have 
become so fashionable and so high in price, that bulls 
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are sent from one end of the kingdom to another, and 
a herd of pedigree shorthorns in Durham is as likely 
as not to be bred from an animal fetched from a short¬ 
horn herd in Devonshire or Sussex. Paradoxical as 
it may seem, the fact of the pedigree shorthorns being 
entered in a herd-book, while it enables a man to 
secure an animal of any particular strain or family, 
makes it more difficult for him to be certain he has 
obtained an animal with nothing but shorthorn blood 
in his veins. 

If a man wants a number of, say, West Highland, or 
Galloway, or Jersey cattle, he can go to the homes of 
these breeds and be tolerably certain of getting them 
pure, there being no other kind of cattle in the dis¬ 
tricts respectively where they are bred. 

If, however, he wants to find a tribe of Gallo¬ 
ways or a tribe of Jerseys superior to the other Gallo¬ 
ways or the other Jerseys, he has nothing to guide 
him in picking but any skill in selection that he may 
possess himself. 

In the case of shorthorns, on the contrary, a man 
can obtain members of any particular tribe or family 
without difficulty, but if he simply wants to got a 
drove of pure bred shorthorns at a fair market price 
ho will hardly know where to go to look for them. 

The Jersey and Guernsey cattle, formerly called 
Aklorneys, come, as may be supposed, chiefly from 
the islands of those names, where the 1 breeds are kept 
up in a high state of purity. There are a few pure 
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Jersey herds in England, but the greater part of these 
cattle are imported, and breed when here half-bred 
calves, the heifers of which are kept for breeding and 
the male calves generally sold at a low price as calves. 
By this means there is a constant infusion of Jersey 
blood going on into the cattle of this country; and as 
the Jerseys are supposed to be good milkers and bad 
feeders, they seldom get sent to the butchers as maiden 
heifers, which is often done with shorthorns. 

The Jersey cattle are supposed to be tender and 
bad to feed, but, as far as my own experience goes, 
they are just as hardy and just as able to take care 
of themselves as any other breed; but their small size 
prevents them from being much valued for anything 
but milking. 

There now remain the Scotch breeds. These may 
be roughly divided into two classes—those with horns 
and those without horns; the latter, or polled breed, 
being again divided into two leading tribes, the 
Galloway and the Angus, or Aberdeen. The pre¬ 
vailing colour is black, but in the horned breeds, such 
as the Skye or West Highlanders, red and dun are 
often met with. 

As regards the milking properties of the various 
breeds, the widest divergence of opinion is held; 
but one fact appears to be pretty clearly established 
that the Jerseys and Guernseys are the best milkers, 
giving the richest milk, and the pedigree shorthorns, 
taken altogether, are the worst, many of them not 

i 
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being able to rear their own calves. This fact is, I 
think, easily accounted for. The shorthorn cattle 
have been raised almost exclusively for tho purpose 
of producing shorthorn bulls, and in these animals 
a tendency to fatten early and quickly has been the 
sole desideratum sought for. 

The Jersey and Guernsey breeders, on tho con¬ 
trary, look solely to the sale of their cows for profit, 
bulls being seldom exported, and, therefore, have bred 
solely with a view to milking properties. In course 
of a long lapse of years, by constantly selecting 
animals with these two qualities respectively, the 
appearance and properties of the two breeds have 
diverged accordingly. Of the other breeds I should 
say that in regard to their milking properties there 
is quite as great a divergence between animals of the 
same breed as there is between one of the breeds and 
another. 
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ON SHEEP. 

We now come to sheep, the nest, or perhaps the equal 
of cattle, in importance. 

Of these formerly there was a different breed in 
nearly every county, but since the introduction of the 
improved Leicester breed by Bakewell, and its widely- 
extended growth, a great number of the original 
breeds have disappeared. 

We still, however, find broadly-marked distinctive 
features in the breed prevailing at the present day 
in the different districts of the country. 

In the counties where the Devon breed of cattle 
prevail we find a horned, white, short-woolled breed 
called Wiltshire, Somersetshire, and Dorsetshire. In 
the west of' England we find two mixed breeds of 
sheep, the Oxford Down and the Shropshire Down, 
and one pure old established breed, the Cotswold; in 
the north-west, the Masham breed; in the north of 
England, the Cheviot, a pure breed, and the Border 
Leicester, a mixed breed; in Yorkshire and north of 
the Trent, the Leicester, which is also all over the 
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country, and occupies tlio same position among sheep 
as the shorthorn docs in cattle. 

South of the Trent, in Lincolnshire—and Lincoln¬ 
shire only—we find the sheep known as the Lincoln¬ 
shire sheep. All along the southern coast the Down 
breed of sheep prevails, classified as the Southdown 
and Hampshire Down; and in the southern of the 1 
Eastern Counties we find a breed partly of Down and 
partly of the old breed of those counties; and in 
Scotland we find the blackfaced horned sheep. There 
are also various breeds of moor or mountain sheep, 
most of them with horns, wherever moors and moun¬ 
tains are to be found. 

I will recapitulate the breeds I have named, and 
then give a short description of them and an account 
of the history of each:— 

True Breeds .—The Lincoln, the Cotswold, the 
Leicester, the Cheviot, the Southdown, the Hamp¬ 
shire Down, the Dorset, the blackfaced Scotch, the 
whitefaced moor sheep. 

These are all pure breeds, with the exception of 
the Leicester and Hampshire Down, which some 
people would describo as mixed breeds. I should, 
however, be inclined to think they are entitled to bo 
classod as pure breeds. 

Mixed Breeds .—The Oxford Down, tlio Shropshire 
Down, the Norfolk sheep, the Masham, the Border 
Leicester. 

The above are all known to take their origin from 
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two of the former breeds, but are now bred from by 
themselves in sufficient quantities to entitle them to be 
called a distinct breed, though not a pure breed. 

I need hardly point out that there are a great 
number of crossbred lambs produced every year by the 
admixture of two of the above breeds in various ways, 
but which are not afterwards bred from in sufficient 
quantities to justify them in being called a breed. 

The Lincolnshire sheep are now being crossed 
pretty freely with Hampshire Down rams, the produce 
being something resembling the Oxfordshire Down, 
but with longer wool. Those sheep have not yet been 
bred from, but if selected and bred without further 
crossing, would in all probability form a valuable 
breed, and would correctly be described as a Lincoln¬ 
shire Down. 

To the Cotswold sheep is generally attributed the 
honour of being the oldest breed that anything au¬ 
thentic is known about, and was supposed to be the 
largest breed in England. I think, however, the 
merit of being the largest breed, as far as weight, will 
rest with the Lincoln sheep, the Cotswold appearing 
to be longer on the leg, and yet no higher altogether. 
If a prize were to be offered at the Koyal Show for 
the heaviest sheep in the yard, irrespective of age, 
sex, or breed, the competition would furnish some very 
interesting and useful particulars as to the weights 
up to which the different breeds can be fed. 

The Cotswold sheep, then, is a large, imposing, 
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up-standing sheep, with a more stylish and airy 
carriage than the Lincoln, generally furnished with a 
top-knot or tuft of wool between the eyes, and feeding 
to a great weight, but not clipping so much wool as 
the Lincoln. 

The Lincoln sheep is a massive, compact, solid¬ 
looking sheep, bearing the heaviest fleece of any 
breed known, shearling rams often clipping from 
twenty to twenty-live pounds of wool, and some few 
as high as twenty-eight pounds. It will be seen 
from this that when wool is at a high price, say fifty 
shillings per tod of two stone, the fleece of a Lincoln¬ 
shire sheep will often sell for as much as a whole 
sheep of another breed. For this reason, when wool 
is dear, the Lincoln sheep are most valuable; hut 
when wool is low in price, as much money can be 
made out of other breeds. The value of the Lincoln¬ 
shire sheep may therefore be said to rise and fall with 
the price of wool, whereas the value of other breeds 
as a rule rise and fall with the price of mutton. 

The Leicester sheep, which is now getting very 
much crossed with the Lincoln, is a smaller sheep 
than the Lincoln, clipping less wool, but fooding much 
quicker, and putting on a much greater proportion of 
fat. 

The Cheviot, the next sheep on the list, is a totally 
different looking animal, small in size, with large eyes 
and closely-set wool resembling fur. It is not at all 
the sort of sheep one would expect to find in such 
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northern situations. In size, a Cheviot ewe is about 
as large as a fine Lincolnshire lamb is when weaned. 

The Southdown is a very similar breed to the 
Cheviot in size, but feeding quicker, and of a different 
colour, being a light brown or copper colour, while 
the Cheviot is pure white. 

The Hampshire Down is a large, long, flat-sided 
sheep with an ugly black head and black legs, and 
the same colour as the Southdown. The Hampshire 
Down is a larger, rougher, and probably hardier breed 
than the Southdown, and is for this reason preferred 
to the Southdown for crossing with large breeds like 
the Lincoln and Cotswold. For crossing with the 
pure Leicester and the Cheviot, a Southdown would 
be preferable. 

The Dorsets are a horned white breed about the 
size of the Leicester, with wool like the Cheviot. They 
are said to breed two crops of lambs in a year in their 
own county, and when transported to other counties 
will breed lambs three times in two years. Excepting 
for producing early lambs for the London market, 
they do not seem to possess any great merit to induce 
anyone to keep this breed, out of their own county. 

The blackfaced Scotch and the whitefaced moor 
sheep are both horned, and their sole merit appears 
to be that they will live where other sheep would 
starve. They are quite unfit for an enclosed country, 
as they will leave the field they are put into, and 
go to the field that appears to them most suitable 
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■within a mile or so, which field, as likely as not, is a 
field of clover belonging to someone else, and laid in 
to mow. 

We now come to the mixed breeds. 

Of these the Oxford Down is a mixture of Cotswold 
and Hampshire Down, and the Shropshire is a mixture 
of the Hampshire Down with a long-woollod white 
breed formerly found in Shropshire, but now pro¬ 
bably extinct. 

There is not a great difference to the inexperienced 
eye between these two breeds, but the Oxford Downs 
are rather the largest and longest-woolled sheep—they 
are larger than Lcicesters and less than Lincolns. 
The Masham is, I believe, a cross between the moor 
sheep and the Leicester, and the Border-Leicester 
a cross between the Cheviot and the Leicester. The 
Masham sheep are smaller than the Leicester, but 
the Border-Leieesters are as large, or larger, than the 
true Leicesters. There is another variety of sheep 
something like Border-Leieesters, but coarser and 
larger, which prevail in the North of England, and 
probably are a cross between the Cheviot and the old 
Teeswater breed. 
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ON PIGS. 

There are several varieties of pigs still to be found 
in England, but the number of those varieties, as in 
the case of cattle and sheep, is smaller than it was, 
and is diminishing, and the principal breeds now to 
be found are reduced to four—the large white breed, 
the small white breed, the small black breed, and the 
Berkshire, 

Of these the old large white breed is a lop-eared, 
large-boned, long-framed animal, arriving slowly at 
maturity, but feeding to great weights. The modern 
large white breed I should be inclined to describe as 
the old large white breed with as great an inter¬ 
mixture of a small breed as it will stand without 
being altogether transformed into a small breed. 

The small breeds, both black and white, are origi¬ 
nally descended from Chinese or Neapolitan pigs, and 
the Bcrkshires appear, like the old large white, to be a 
pure breed. The Berkshiros are generally black, with 
white feet, just as the Hereford cattle are red with 
white faces. Probably the white feet, like the white 
faces, confer no extra merit on the animal, but it is 
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useful as a means of identifying and so keeping up 
the purity of the breed. 

Of those the largo white brood are the. most useful 
where food is plentiful and time no object, as, for 
instance, on large farms whore a number can bo kept. 
The middle or improved white breed is uboM for 
cottagers, where only one or two aro kept, and the 
small black and white breed are mostly found in the 
possession of people of independent means, who have 
little or no land in their own occupation. 

The Berkshire is more confined to one locality 
than to one class of people. 

In the case of the three first named thore is a reason 
for thoir being thus classified, which would not strike 
anyone at first. 

The bacon on large farms is the main food of the 
farm-servants, as far as meat is concerned, and a 
pig that will produce meat as much like beef as 
possible is the most desirable, as it takes the place 
of meat. The small breeds of pigs are chiefly bred 
by people who only consume a small proportion of 
bacon in conjunction with other meat, while the 
cottager wants a pig as like the largo breed in its 
flesh and as like the small breed in its habits of life 
as he can get, and this he procures by feeding an 
animal descended from both breeds. 
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FARM-HORSES. 

Cart-horses play sucli an important part in the 
economy of every farm, that some observations about 
them will not be out of place in a book treating oh 
any matter connected with agriculture. 

In my other work, * Horses and Biding,’ I have 
dwelt at some length on the choice and management 
of horses generally, but have not devoted any part 
exclusively to horses used in agriculture. 

One of the earliest books now in circulation which 
contains anything on this subject is Youatt’s ‘ Book 
on the Horse,’ which not only gives a description of 
the breeds which then were chiefly in use, but also 
contains a treatise on draught. 

As far as I can judge, most of the books on farm¬ 
ing subjects which I have seen, which contain any 
matter relating to farm-horses, and which have 
appeared since Youatt’s book, have followed, so to 
speak, in the same groove, and made the same or 
similar statements. 

Youatt’s book contains some statements which 
are, in my opinion, totally incorrect, and which, al- 
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though perhaps not to he wondered at when you 
consider the rude and imperfect state in which the 
science of agriculture was when he wrote his hook, 
ought long since to have been discarded by other 
writers who had better opportunities of arriving at 
a proper conclusion than Youatt had. 

Youatt’s book, in describing the qualifications of 
a good horse, places as one of the principal requisites 
for a good hunter, or indeed a good riding horse of 
any kind, that he should be possessed of a sloping 
shoulder. 

This is right, but he goes on to say that, ‘ When 
the shape of a horse for harness is considered, the case 
is different; in this case, a sloping shoulder is of 
no consequence, and indeed in the ease of heavy 
draught horses an upright shoulder is an advantage.’ 
This is wrong, and it is surprising how many times 
this statement has been repeated in other works. 

The reason generally given in support of this 
fallacy is that a horse with a straight shoulder is 
better able to throw his weight into the collar; and 
I not long ago saw it confidently asserted that all 
draught was nothing but throwing the horse’s weight 
into the collar. 

A moment’s reflection ought to convince anyone 
that this idea is altogether erroneous. 

A cart-horse weighing less than half a ton will 
draw on a good road a cart weighing about 18 cwt,, 
with nearly, if not quite, a ton of something else on 
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the top of it. Now, how could the horse possibly even 
stir this load by throwing his weight into the collar, 
nmcli less take it along the road a considerable distance 
at a very fair pace ? 

A cart-horse pulls a load in the same manner, 
precisely, as that in which a man pulls a garden roller, 
and that is by an exercise of muscular strength by 
partially bending his legs, and then straightening 
them again. 

It is true that in order to do this he often, espe¬ 
cially in pulling a heavy load, leans forwards, but 
this is because that is the position which he finds to 
be most favourable for exercising the necessary bodily 
strength. It is true that a heavy horse can pull a 
greater weight than a light one, but this is because 
a big horse is stronger, and can pull a heavier weight 
than a little one, and a heavy horse is bigger than a 
light one. 

Again, even assuming for a moment that a straight¬ 
shouldered horse can move a heavier weight than a 
horse with a sloping shoulder, even then this would 
not by any means entitle the straight-shouldered 
horse to be considered to be the most valuable a nim al 
of the two for agricultural purposes generally. A 
draught horse on a farm is rarely, if ever, required 
to pull the heaviest load he is capable of moving. 
What he is required to do, and what he is daily in the 
habit of doing, is to move a moderate load for as great 
a distance in a day as he can. 
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I may hero say that, although ploughing and 
other work of preparing the ground does not consist 
of moving a load, but of overcoming the resistance 
of the ground to the implement used, yet still tlu> 
task to the horse is so similar, that it may be con¬ 
sidered, for the purpose of argument, as the same. 

The work of a cart-horse, then, as a rule, consists 
in moving a moderately heavy load as far as he can 
in a clay, and therefore the horse that can move the 
required load to the furthest distance in any given 
time is the most valuable. 

The horse, however, that can take a load the 
furthest in a day, is the horse that can walk the 
greatest distance in any given time, that is, the horse 
that can walk the fastest; and a good-shouldered horse 
can always outwalk a straight-shouldered horse, and 
can consequently walk furthest in a day, and conse¬ 
quently do the most work in a day, and is therefore 
the most valuable animal of the two. 

It is quite a mistake to suppose that one shape is 
better for one purpose, and another for another, and 
nothing has led to more disappointments than this 
error. Horses only differ in shape in being bettor or 
worse shaped than each other, and the same rules 
apply to every breed alike. 

The merit of a cart-horse depends on exactly the 
same rules, and is governed by the same laws, as the 
merit of a racehorse, and what is a good shape in 
one is a good shape in the other, and vice vend, and 
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symmetry, strength, and activity are valuable in both 
alike. 

It may appear, at first sight, to a superficial 
observer, that there is no analogy or comparison 
between a heavy draught horse and a racehorse, but 
their shape is more alike than would at first be sup¬ 
posed. 

I had accidentally a singular confirmation of this 
theory. 

I had made a sketch of the celebrated racing mare 
Caller Ou, which I have the authority of her owner, 
Mr. I. Anson, of Malton, for saying is a very fairly 
correct representation of her. It was drawn when she 
had been for several years a brood mare, and was in 
what may be called a natural condition, and not, as is 
the case when horses are in training, an artificial 
condition. 

Caller Ou won the St. Leger stakes in the shortest 
time but one in which it has been run during the last 
thirty years, and she afterwards won no less than 
thirty-five Queen’s Plates. 

This animal may, therefore, be taken as a fair 
specimen of the highest class of racehorse that the 
country can produce, and her shape, whatever it was, 
must have been, in a remarkable degree, adapted to 
the purpose for which she was required and used. 

I wished to make a duplicate of this sketch, and 
in order to do so, cut it out with a pair of scissors, 
and then laid it on a sheet of paper and ran my 

s 
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pencil round the outside of the figure I liad cut out. 
On removing the pattern I was considerably sur¬ 
prised to find on the sheet of paper a pencil outline 
of what X considered to be a remarkably good shaped 
cart mare. 

I have given a copy of the sketch of Caller Ou, 
and also of the outline obtained in the way I have 
described, in order that my readers may judge for 
themselves how far my theory is a correct one. 

But even for simply throwing the greatest force 
into the collar—that is, for moving the heaviest load 
at the slowest possible pace—the horse with a sloping 
shoulder possesses a decided advantage over a horse 
with an upright shoulder. 

The chief pressure on the horse’s shoulder is a 
little below the centre, and if the point from which 
he was drawing (that is, the point to which the horse 
was attached) was as high as tins point in his 
shoulder, there might be some foundation for saying 
that a horse with an upright shoulder could exert the 
most strength. 

But in all cases the line of draught is from a 
point below the horse’s shoulder, and in most cases 
it is considerably below. 

The highest thing a cart-liorso has to draw is an 
ordinary cart or waggon, and hero the lino of draught 
is from the axle of the cart to the horBo’s shoulder. 
In ploughing, harrowing, and dragging the lino of 
draught is from a point very much lower than this, 
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and not very far above the level of the ground, per¬ 
haps about the height of the horse’s knees or hocks. 

Now, the horse can pull with the greatest ease to 
himself when the line of draught is at right angles to 
the inclination of his shoulder; and if you draw an 
imaginary line from the centre of the horse’s shoulder 
to his hocks, and then draw another line at right angles 
to this line across the end of it nearest to his shoulder, 
you will find that a horse whose shoulder is of an in¬ 
clination which corresponds the nearest to this second 
line will move a load from a point on a line a little 
below his hocks with the greatest ease to himself, and 
this will be a shoulder varying considerably from a 
perpendicular one. 

There were formerly several well-defined breeds 
of cart-horses in England which in old days were 
kept tolerably distinct from each other, as far as we 
can learn; but since the introduction of railways and 
the consequent facility for sending, horses about from 
one part of the country to another, these breeds have 
got so intermingled that their distinguishing charac¬ 
teristics havo in many cases got nearly obliterated, 
and the number of horses which may correctly be 
termed of a pure breed has become correspondingly 
diminished. 

The chief of the old breeds were four—the Clydes¬ 
dale, the Cleveland Bay, the Suffolk Punch, and the 
old black Lincolnshire cart-horse, or rather dray- 
horse. 

K. z 
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Of these four breeds the Suffolk Punch is at tho 
present day the breed which has preserved its purity 
to the greatest degree, if, indeed, it is not tho only 
breed that has done so at all. 

The Suffolk eart-horse, however, of modern days 
is totally unlike in appearance to the description 
given in Youatt’s book of those of the old Suffolk 
breed. 

The modern Suffolk is well-proportioned, moves 
freely and gracefully, and has legs as clean and free 
from hair as a hunter. 

They do not seem to answer so well away from 
the parts of England where they are in general use, 
and they are said to be subject more than other 
breeds to weak and shelly feet. The second of 
these defects may really exist, but in the case of 
the first objection to them, I should be of opinion 
that the reason why they do not do so well out of 
their own district is that in their own distinct the 
people who have to look after them are acquainted 
with the proper mode of treating them, and in other 
districts this is not the case. 

The Suffolk horse is finer bred and consequently 
more nervous and delicate than the rougher breeds 
of cart-horses, and consequently requires more care 
and better treatment than the others. 

This they probably get in their own country, and 
perhaps do not get in districts where other breeds of 
a rougher description are usually worked. 
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The Suffolk will not bear neglect, and will not 
boar knocking about as well as the ordinary rough¬ 
legged cart-horse, but where he is suitably treated 
he will prove a useful and valuable animal. 

As regards the old Lincolnshire black dray-horse, 
there is still a breed of dray-horses of large size, but 
the distinctive colour is lost, that is to say, there are 
as many dray-horses of other colours as there are of 
black. 

The Cleveland bay is as much of a coach-horse 
as it is of a cart-horse, and is not common. The 
Clydesdale, or a breed resembling it, is apparently 
the most numerous and general one now in use for 
agricultural purposes. 

It has every appearance of a mixed or general 
breed, like the barn-door fowl ; but there professes to 
be a pure breed in the Clydesdale district, and high 
prices have been given lately in that country for 
what are supposed to be pure descendants of the old 
original breed. 

There is at present in use in Yorkshire a black 
breed of horses which does not come under any of the 
four denominations I have mentioned. 

This breed possesses all the qualities desirable for 
working on farms. They have bright, intelligent 
eyes, with heads more like that of the thoroughbred 
horse, and clean legs free from hair, and soft glossy 
skins. They are quiet, nimble, and good workers, 
and as they are not mentioned as a breed in Youatt’s 
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book, I should be inclined to think that they are 
descended from some old breed (perhaps similar to the 
Lincolnshire black breed), crossed with the thorough¬ 
bred horse. 

Yorkshire is the only county I know where these 
sort of cart-horses are bred, and Yorkshire contains 
more thoroughbred blood than any other county in 
England. 
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ON CROSS-BREEDING. 

A cross-bred animal is an animal whose parents 
belong to two different breeds. A pure-bred animal 
is an animal whose parents belong to the same breed ; 
but the term ‘ cross-bred ’ is often used by farmers in 
a wrong sense, and describing an animal as a cross¬ 
bred animal, often means to imply a reflection on its 
value. This, however, is quite a mistake, a cross-bred 
annual may bo a very well -bred animal, and a pure¬ 
bred animal may be a very badly -bred animal. 

If the first prize shorthorn bull at the Royal Show 
were mated with the first prize Hereford cow, the 
produce would be an essentially cross-bred animal, 
but would be about as well-bred as an animal could 
bo. If, on the contrary, a man had a herd of pure 
shorthorns, and were to select, habitually, the worst 
specimens to breed from, in time, if ho was lucky, he 
would bo in possession of a herd of the worst-bred 
animals ho could get, but they would still be a per¬ 
fectly pure breed. A cross-bred animal, therefore, 
may bo a well-bred animal or an ill-bred one, and a 
pure-bred animal may be a well-bred animal or an 
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ill-bred animal; their goodness depending on the 
merits of their parents and not on their breed. 

A sing ular instance of the confusion of the terms 
£ well-bred ’ and ‘ cross-bred ’ is to be found in a letter 
addressed by Lord Althorp, who was one of the first 
great shorthorn breeders, to Mr. Pusey, who was then 
editing the earlier volumes of the 1 Eoyal Agricultural 
Society’s Journal.’ Speaking of using a shorthorn 
bull, he lays it down as a maxim that ‘ the worse bred 
the cow is, the more the calf will resemble the father 
in appearance.’ He ought to have said, and probably 
meant to say, that the more mixture of blood there 
was in the cow, that is, the more cross-bred she was, 
the more her calf would resemble the father if ho 
were of a pure breed. This has been found to he the 
case for reasons which I will presently narrate. 

The advantages of cross-breeding are two. One 
is, that a cross-bred animal is generally of a hardier 
constitution, and in general of a larger size than at 
least one of its parents, and often produces finer 
specimens than if the animals of the same breed were 
bred from. 

The other advantage to be derived from breeding 
cross-bred animals is, when you havo a moderate or 
inferior herd of cattle or sheep, hut of a pure breed, 
it will often be found that even if you select a good 
hull or a good ram of the same breed, the progeny 
are little the better for it. When this is the case, if 
a flock or a herd were bred from a male animal of a 
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different breed, and the animals so bred were put to 
a good animal of tlie pure breed, the progeny of the 
cross-bred parents would bo superior to the progeny of 
the original herd or flock when put to a good animal 
of the first breed. 

That is to say, if you have a herd of inferior 
shorthorn cows, and wish to improve them, you may 
find groat difficulty in doing so by the direct use of a 
first class shorthorn bull; but if you were to first use 
a good bull of another breed, and then when the 
cross-bred calves grew up, use a good shorthorn bull 
with the cross-bred cows, you will get a class of 
shorthorns superior to what you could ever have got 
from the original cows if you had kept to the same 
breed. 

There are two reasons for this—first, the cross, 
bred cows will be finer, larger, and hardior animals 
than their mothers, and therefore will breed better 
animals; and secondly, their calves will, by the rule 
I have mentioned above, bear a greater resemblance 
to the good shorthorn bull than the calves of the bad 
shorthorn cows will. 

A singular instance of success attending this 
method of proceeding in France is recorded in the 
* Journal of the Eoyal Agricultural Society ’ for 1858, 
in a paper contributed by M. Malingid Nouol, entitled 
‘ On a Method of Obtaining Immediate Fixity of Type 
in Forming a New Breed of Sheep.’ 

The paper is too long to quote entire in a work of 
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this description, hut will well repay perusal. 1 will, 
however, quote some extracts from it which will give 
my readers an idea of the gist of the paper. 1 should 
say that the writer was at that time the director of 
the agricultural school of La Charmoiso, and the 
article is, I see, on looking at the heading, translated 
from the French by Mr. Pusoy. In it tho writer 
says:— 

‘It is a mistake to improve the flock without 
changing the management. It is an equal mistake 
to improve the management without refining the 
breed. Both should advance together if profit be 
looked for. 

‘ Still, it has been found that our old breeds may 
be crossed with English blood not only without profit, 
but with heavy loss. To clear up this matter, it will 
be worth while to enter into particulars, as the ques¬ 
tion is interesting, and in general not well under¬ 
stood. 

‘ When an English ram, of whatever breed, is put 
to a French ewe, the lambs present tho following 
results. Most of them resemble the mother more 
than the father. Some show no trace of the father ; 
a very few represent equally tho features of both. 
Encouraged by the beauty of those few, one preserves 
carefully the ewe lambs among them, and when they 
are old enough put them to an English ram. The 
product of the second cross, having 75 per cent, 
of English blood, are generally more like the father 
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than tho mother, resembling him in shape and 
feature. The fleece also has an English character. 
The lambs thrive, wear a beautiful appearance, and 
complete the joy of the breeder. He thinks he has 
achieved a new cross-breed, insuring great improve¬ 
ment, and requiring thenceforth only careful selection 
to perpetuate among themselves the qualities which 
he has in view. But he has reckoned without his 
host, for no sooner are the lambs weaned than their 
strength, their beauty, and their vigour begin to decay 
as the heat of summer increases. Instead of growing 
thoy seem to dwindle . . . and remain inferior even 
to our native sheep, which at least have health and 
hardiness in their favour. 

' The experiment has sometimes been tried with 
English rams in a third generation, and the symptoms 
above described have arisen even more strongly in 
proportion to the stronger admixture of English blood 
. . . and it is remarkable that the same results arise 
equally with each kind of English ram that has been 
used, Leicester, New Kent, or Southdown.’ 

A little further on he says: * The purer the race of 
the ancestor, the more strongly do its characteristics 
imprint themselves on the new offspring. . . . Clearly, 
then, the influence of tho ram upon the offspring will 
bo stronger, the purer and more ancient, in the first 
place, his own race may be, and the less resistance is 
offered by the ewe through the possession of those 
qualities. We have seen above that an opposite state 
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of things had obtained in France in all these trials, 
since parity and antiquity of blood exist much more 
strongly in the French breeds than in the English, 
which have been more recently formed. 

‘It appeared, then, that in ordor to untio the 
Gordian knot whose threads I have traced, inasmuch 
as one could not increase the purity and antiquity of 
the blood of the rams, one must diminish the purity 
and antiquity of the blood of the ewes. . . . We find 
in France many border countries lying between distinct 
breeds, in which districts it is easy to find flocks par¬ 
ticipating in the two neighbouring races. . . . Among 
these, then, I chose such animals as seemed least 
defective. . . . These I united with animals of another 
mixed breed, picking out the best I could find. From 
this mixture was obtained an offspring combining four 
races, without decided character, without fixity, with 
little intrinsic merit, certainly, but possessing the 
advantage of being used to our climate and manage¬ 
ment, and bringing to bear on the new breed an in¬ 
fluence almost annihilated by the multiplicity of its 
component elements. 

* Now what happens when one puts such mixed 
blood ewes to a pure now Kent ram ? One obtains 
a breed containing fifty-hundredths of the purest 
and most ancient English blood, with twelve and a 
half hundredths of four different French races, which 
are individually lost in the preponderance of English 
blood. 
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‘In this caso all iho lambs produced strikingly 
resembled each other, and even Englishmen took them 
for animals of their own country. But what was still 
more decisive, when these young ewes and rams were 
put together, they produced lambs closely resembling 
themselves without any marked return to the features 
of the old French races. . . . Such is the origin of 
La Charmoise breed of sheep.’ 




PART III 
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CHAPTEB I. 

OH FARM BUILDINGS. 

The farmstead in the case of ordinary occupations 
of 200 to 300 acres should be built in the form of a 
square, having buildings on three sides of the square 
and a wall on the fourth side. 

The buildings should be on the west, north, and 
east sides, and a wall on the south side. 

This block should contain all the buildings required 
for the farm, with the exception of the waggon and 
implement shed, which should form a separate block, 
and should have a loose box at one end of it to ' 
separate any animals from the rest when it is desirable 
to do so. 

The buildings round the three sides of the square 
should not be continuous, but each side should form a 
separate block, having its own roof uniform throughout 
the block, and the blocks should be placed together in 
the same manner as if you formed a square of three 
bricks touching only at one edge, thus :— 

The block on the west side should be about ninety- 
six feet long, eighteon feet broad, and seventeen feet 
high. 
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The block on the north side should bo a hundred 
feet long, and seven feet high, and sis feet deep. 



The block on the east side should be ninety-sis feet 
long, thirteen feet wide, and seven feet high. 

These measurements are inside of the outer walls 
of the block, and the height is measured up to tho 
eaves. 

The waggon and implement shed should be about 
a hundred feet long, and twenty feet wide, and eight 
feet high. . 

The first, or west block should be divided at right 
angles to its length into four compartments as follows. 
The one at the south end should be fourteon feet of 
the length, the nest thirty feet, the next thirty-six 
feet, and the last, or northern compartment, fourteen 
feet, or thereabouts, the partitions being taken out of 
these measurements, or the whole block being slightly 
increased in length to allow room for the partitions. 

There should be.a causeway of asphalto five foot 
wide in front of this block, running the entire length 
of the block, with a door 4 ft. 6 in. wide at each 
end. 
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The causeway should run on the inside of the 
square formed by the buildings, and the west end of 
the south block should be placed at a sufficient dis¬ 
tance from the corner of the west block as will allow 
of the causeway and door to 
come between, thus:— 

The block at the east side of 
the square should be divided as 
follows, at right angles to its 
length, beginning at the south 
end: 

The first division should be nine feet, the second 
thirteen feet, the third twenty-four feet, and the re¬ 
mainder of the block divided into fivo equal spaces. 

There should be a similar causeway 4 ft. 6 in. 
wide running the whole length of the block on the 
east side, with' a door four feet wide at each end. 

The south side of tho square should consist of a 
wall 6 ft. 0 in. high, with a door at each end opening 
on to the causeways, as I have described, and a pair 
of folding doors wide enough to allow a waggon-load 
of straw to pass through in the middle. The doors 
should be nearly the same height as the wall. 
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CHAPTER n. 

The first partition in the block on the west side of the 
square, that is, the partition at the south end of the 
block, should be divided in half, the reverse way to 
the other partitions. 

One half will form the tool-house and boiling- 
house, which must open at the south end of the build¬ 
ing, and the other the gear-house, which must open 
inside the fold-yard. 

The next partition will be the stables. This 
should be arranged as follows:— 

There should be a door in the centre of the wall 
along the causeway, and another door in tho wall 
opposite the first door, and a gangway of brick eight 
feet wide from one door to the other. 

The spaces on each side should be divided into 
three stalls, so that tho horses stand with their tails 
towards the gangway. 

The next partition should bo tho barn, having a 
plaster floor and doors at each side. Tho dimensions 
of all the doors in the buildings will be given sepa¬ 
rately further on. 
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The last partition of the west block should be the 
out-house, in which to cut fodder for the horses. It 
should be divided into two storeys, with a wooden floor 
in the upper one, and a square hole in this floor. 
Tho cutting-machine should be on this floor, and 
placed so that the stuff when cut falls through the 
hole to the chamber below. The horse-power should 
be outside, in the angle formed by the west and north 
blocks. 

There should be a door in the east side of the low 
chamber to get the cut stuff out, and a door on the 
west side of the upper chamber to put the straw or 
hay hr at to cut. 

The whole length of the north block should be an 
opon shed, with the opening to the south, and divided 
into two or moro compartments by railings to suit the 
convenience of tho tenants. 

In the angle formed by the north and east bloeks 
there should be a tank to take the rain-water from 
the roofs, which should be spouted. 

The tank should be built of brick, and cemented 
or lined with metal, and the bottom raised three or 
four feet above tho level of the floor of the buildings. 

There should bo a stone trough in tho centre of 
tho farmyard, raised a foot or so above the ground by 
brick pillars, and this trough should bo supplied by a 
pipe and tap from tho tank. 

There should bo a grating round the trough be¬ 
tween tho trough and the ground, and a drain with a 
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grating over it under the trough to take the wet away 
from the fold-yard. This drain should go into a 
manure tank at some convenient place outside the 
farm-buildings. 

The manure tank should be shaped thus— 


B B 


a a is the drain from the yard running in near 
the top of the manure tank. 

b b is the manure tank. 

c c is a drain conveying the liquid away from the 
manure tank. 

The upper part of c c should be slightly lower than 

A A. 

It will be seen that if b b is empty, water would 
run in till it rose to the level of o o, and aftor that, as 
water ran in at a a, an equivalent quantity would run 
out at c c. 

The object of making the overflow pipe c o com¬ 
mence at the bottom of the manure tank is this :— 

Earth of several kinds filters sewage, and if tho 
tank bb were filled with loose earth, the sewage which 
came in at a a would be filtered in its passage through 
the earth, and would run out at co more or less 
clear water. 

The earth in b b should be taken away periodically, 
and fresh earth put in. 
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By this means any objectionable smell from the 
sewage would be avoided, and all the valuable part of 
the sewage would be retained in the soil in the tank, 
which should be spread on the land. 

The tank should be about eight feet each way, and 
not more than six feet deep, and should be made in 
the same manner as a water tank, viz., of bricks 
mortared together, and then lined with cement. 

The block on the north side should be an open 
shed the whole length of the block, and should have 
a solid brick manger running the entire length of the 
shed, 2 ft. 6 in. high, 2 ft. 2 in. wide, and 9 in. deep. 
The shed should be 7 ft. high at the side where the 
manger is, and 12 in. fall in the ground from the 
back to the pillars, which may be of wood or iron on 
brick pedestals 2 ft. high. 

The block on the east side of the square should 
be divided as follows, beginning at the south end. 

The first division should be used as a boiling or 
meal-house, in which to keep and prepare the food for 
the pigs or any other of the animals which require 
steamed food. 

There should be a copper or some other suitable 
apparatus for cooking potatoes and meat in this com¬ 
partment, and the door should open into the fold- 
yard. 

The second division should form the pigsties, and 
should bo divided into four, two yards and two sties; 
the yards should be to the inside of the yard, and the 
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sties should have a licn-house over them; tbo roof 
should bo uniform with the rest of the block, hut the 
upper part of the wall next the gangway should be 
left unbuilt from the height of four foot upwards. 

The yards should have two doors sot upon stops of 
brick nine inches high ; this will prevent the bottom of 
the door from being spoiled by liquid in the pig-yard. 



There should be a feeding-trough, and opening on the 
inside of the fold-yard for each pig-yard. 

The third partition should be the cow-house, on 
the same plan as the cart-horse stablo; but the cows 
should stand with their heads towards each other, 
and there should he a causeway between the two rows 
of cows, with a wall on each side ; and there should ho 
a door at each end of the causeway, one opening into 
the stack-yard and the other into the fold-yard. 




ON FAEM BUILDINGS. 


153 


The cows should stand in stalls,' with a causeway 
behind each row of cows. 

The remainder of this block should consist of five 
loose boxes, not less than about nine feet each. 

Two of these should have mangers running the 
whole length of the side of the box, and the other 
three should have mangers across the end, opposite 
the doors. 

The mangers that are on the sides of the boxes 
should be rather lower than those at the ends, as they 
will be for calves to eat out of. 

There should be a door about three feet square, 
and three or four foot from the ground, in one of the 
centre boxes, in the wall opposite to the door, in order 
that this box may be used as a root-house, or to cut 
turnips and break cake in if desired. 


The Waggon-Shed. 

The waggon-slied should be a separate block to the 
south of the farm buildings on the west side, and 
should face east. It should be divided into throe 
bays, one of which should be ten feot, to admit a drill 
or reaping-machine, and the others 8 ft. 6 in. each 
in tho cloar, or as much more as the space will allow. 
At one end a ton-foot bay should be walled off and 
divided across tho middle so as to form a gig-house to 
the front of tho shed, and a loose box opening to tho 
back of the shed. 
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This box will be useful to separate any animal 
from the rest when occasion requires. 

The shed should be ninety-six feet long, twenty 
,feet wide, and eight feet high at the eaves, and should 
be placed so that there is plenty of room for a waggon 
laden with straw to pass between the shed and the 
other buildings. 

The Doors. 

It is a saving both of time and confusion to have 
all the doors made in sizes, that is, to have as many 
doors of one height and width as the requirements of 
the building will allow of. 

It will be found that most or all of the doors will 
answer to be one of three or four different sizes. 

The largest size will be the barn-doors and the 
folding-doors of the fold-yard. 

The doors into the fold-yard should be about live 
feet wide, and six and a half feet high, so as to give 
an opening of ten feet. 

The barn-door on the side next the fold-yard 
should be about five feet wide and seven feet high, 
and should be cut into two parts crosswise, like the 
stable-door. 

The doors on the outside of the barn, that is, on 
the west side of it, should bo folding-doors about 8 ft. 
6 in. wide each, and about 7 ft. 6 in. high. 

The next largest sizes should be the stable-doors 
and the doors at each end of the gangway which 
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run along the block in which the stable and bam 
are. 

These should be wide enough to let a full sized 
cart-horse through with his gears on, and that will be 
not less than 4 ft. 6 in. wide. 

The next size should be for the doors to the cow¬ 
house, loose boxes, and the ends of the gangway in 
front of them. 

These should be 3 ft. 9 in. wide, that is, big 
enough to admit a large cow or a cart-horse without 
gearing. 

The fourth size should be for the pigsties, grana¬ 
ries, and tool- or boiling-house. 

These should be three feet wide. 

All the doors in the stable, cow-houses, and loose 
boxes should be cut in two crosswise, about throe-fifths 
of their height from the ground, so that the upper 
part can be set open while the lower is shut. There 
is a great advantage in this, as the box or other build¬ 
ing can be entirely or partially closed, as may be most 
desirable. These double doors have all the advan¬ 
tages of a single one, and some more advantages 
besides. 

There should be a space in all the boxos and the 
stables of from nine inches to a foot between tho top 
of the door and tho top of the door-frame, and this 
should be the only opening, with the exception of a 
brick or two left out in tho opposite wall, near the top, 
and will serve both for light and air. It will be found 
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to keep the box at an equal temperature, and quite 
warm enough and light enough, and the box will be 
free from a current of air blowing across the animals’ 
backs, and when the door is opened it will not cause 
any draught. 

All the doors should be fastened with wooden 
fasteners of some kind, and there should be nothing 
sticking out from either the door or the door-frame 
which can cut or hurt an animal going in or out. 
This is a very important point, and will' save the 
chance of a serious accident. 

A simple and efficient mode of fastening them is 
to have a wooden bolt in each door to slide into a 
hole mortised in the door-frame. The advantage of 
this plan is, that when the door is open the bolt is 
drawn back, and there is nothing sticking out to catch 
the animal. 


Remarks. 

It may not appear to anyone unacquainted with 
practical farming, or taking a superficial glance at 
them, that there is any particular merit possessed by 
the plan on which I have arranged the buildings over 
any other. 

But there is a reason why nearly every part of the 
building should occupy the particular position which 
it does in the plan, and also there are advantages in 
the mode of arranging the blocks. 

To begin with the blocks taken as a whole building. 
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In England the strongest winds are from the 
west, and therefore the highest block of buildings 
should bo on the west side of the, square. 

Now the bam ought to be considerably higher 
than any other part of the building, which is only one 
storey high; therefore I begin by placing the barn 
on the west side of the block of buildings. 

The best situation for a granary is over the cart¬ 
horse stable, for this reason, which would not at first 
strike every one. Many things are kept in a granary 
in winter which it is desirable to protect from frost, 
and the stable underneath being the part of the 
building most constantly occupied in winter, is kept 
at the highest temperature. 

It is also desirable that the barn should have a 
door into the granary, as corn is dressed in the barn 
and stored in the granary; and therefore the granary 
is placed next to the barn in the plan, and the cart¬ 
horse stable is placed under it. 

It is also desirable that the stable should be easy 
of access for the men who look after the horses, and 
therefore it is placed near the entrance of the fold-yard. 

It is necessary that the gear-house should adjoin 
the stable, and it is desirable that the tool-house 
should not open into the fold-yard, and by the arrange¬ 
ment of the plan both these objects are offectod. 

The cut-houso requiring to be two storeys high, 
it has to bo part of the high block, and completes the 
block. 
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The horse-power outside this block would bo con¬ 
siderably better by having a roof over it, for two 
reasons:— 

First, that it would keep the machinery from 
rusting; and, secondly, as wot afternoons are often 
selected for cutting a supply, because the horses cannot 
then do anything else, the horses and harness, and 
the man who drives them, would be kept dry. 

The roof could either be a circular one of an 
extinguisher shape, supported on pillars, or could be 
a continuation of the block which forms the open 
shed; this would depend partly on the size of the 
horse-power attached to the cutter and partly on its 
exact position. If the simple continuing of the open 
shed is sufficient to cover the horses at work, it will 
be the best mode of construction, and will only re¬ 
quire a pillar at the outside corner, and perhaps two 
more. 

The open shed should in all cases face the south, 
so that as much sun as possible may get into it, and 
the side opposite to it should he kept low, so as to keep 
as little sun off the yard as possible. The position, 
therefore, of the open shed is determined, and, as 
even a high wall is considerably lower than a roofed 
building, there is good reason for having no building 
on the south side of the square. 

The wall should be high in order to keep the wind 
from the beasts in the yard, and there should invari¬ 
ably be doors to enter the yard by and not gates. 
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There is a very great difference between the tem¬ 
perature of a yard with a high wall and doors, and one 
with a low wall and a gate; and as, next to food, 
warmth and shelter is one of the most important 
requisites for feeding stock, it is desirable to have 
every place in which stock is kept as warm and 
as equable in temperature as it can be made. 

As regards the arrangement of the fourth or east 
side of the block, the pigsties, boiling-house, and cow¬ 
house are most visited in the course of the day, and 
should be nearest the house. 

Tho advantage of having a number of loose boxes 
in a farmstead is very groat; for while a cow-house 
can only be used as a cow-house, and a pigsty will 
not do for anything but pigs, a loose box, on the con¬ 
trary, can be used indiscriminately either for horses, 
cows, calves, pigs, or as a root-house to store turnips 
and hold a cake breaker and turnip cutter. 

One of the boxes, the one nearest the centre of the 
block, should have a square opening about four feet 
from the ground, and about three feet square, with a 
wooden door opening outwards. The object of this is 
to put hay or roots through the opening instead of 
having to carry them round. 

The boxos should, some of them, as I before stated, 
have the rack and manger at tho end, and some at 
the side. Those with mangers at tho end will be most 
convenient for a mare and foal, or a cow and calf; 
and those with the rack and manger at the side will 
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be most suitable for young stock, such as calves, 
yearlings, beasts, and foals, for this reason, that a 
greater number can get to the manger at once. 
These boxes, therefore, which arc constructed for 
young stock, ought to have the mangers and racks 
placed lower than those with the mangers at the 
ends. 


The Croiv-Yard. 

The crew- or fold-yard is the place where all the 
young and growing stock of cattle and horses are 
kept during the winter, and plays, therefore, an im¬ 
portant part in the economy of the farm; it is also 
the place where the manure, which is the basis of 
all crops, is manufactured. 

The two requisites for fulfilling those two parts is, 
first, that it should be as dry under foot as if can be 
got; this is an advantage both in the manufacture of 
the manure and the feeding of the beasts. 

The second requisite is, that it should be as wann 
and free from draught as possible. 

As regards the second requisite, which I will take 
first, nothing promotes draught so much as open 
passages, alleys, and corners and irregularities of the 
heights and fronts of the buildings round it,; and 
nothing promotes an equal, and therefore favourable 
temperature as the abseneo of all this. 

It should also be as free as possible from any 
corner or places where the stronger beasts can hurt 
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the weaker ones without the weaker ones being able 
to get away from them. 

In the arrangement of buildings I have described 
there are few places where the wind can get round and 
form an eddy as is possible, and the yard is con¬ 
structed so as to admit as much sun and as little wind 
as can be admitted. 

The next requisite, that the fold-yard should be as 
dry as possible, is not sufficiently attended to as a 
rule. 

This- end is attained by two means : first, having 
as good and even and dry a floor as can be provided; 
and secondly, by making arrangements to drain all 
the liquid away from the bottom of the yard as 
quickly as possible into some receptacle oitfside the 
yard. 

It is not the custom to pave the bottom of the 
fold-yard ; in many cases it would be found expensive, 
but where circumstances will admit of its being 
paved cheaply, or where the expense is not a matter 
of sufficient importance to deter anyone from doing it, 
would, in my opinion, amply compensate the occupier 
in the increased comfort to his men and his stock, 
and the improvement it would make in the manure. 

On sanitary grounds also it would be far prefer¬ 
able to the present system. 

As crew-yards are usually constructed, the bottom 
of the yard, for the greater part of the winter, is 
nearly as bad as a swamp, with several inches of the 

M 
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strongest liquid manure at the bottom. This is 
always soaking into the ground, and the ground con¬ 
sequently becomes polluted to a considerable extent; 
and as the farmhouse is generally adjoining the farm¬ 
yard, and the well for the water which is drunk by 
the farmer’s family is contiguous to the house and 
not far from the yard, it follows that the impure water 
from the yard finds its way to the well, and poisons 
the water, making it unfit to drink. 

This, I need not say, will be more the case in 
sandy and light soils than in clay, and more in old 
farmsteads than in more recent ones; but it is quite 
of sufficient importance in many places to make it 
worth while to make some provision to prevent it. A 
paved yard would be free from these disadvantages. 

If the yard is paved, or, indeed, in any case, there 
should he a grating in the middle of the yard under 
the drinking trough, and a drain to convey the liquid 
manure to the manure-tank. 

In the plan I have placed the south wall at the end 
of the buildings, but the size of the yard may with 
advantage be diminished by leaving the gear-house, 
boiling-liouse, and pigsties outside the wall, as shown 
in the smaller plan. 

The yard may bo still further contracted if desired, 
by springing the shed at the north side from the Hide, 
of the out-house instead of the end, and making a 
similar alteration at the other end of the shod ,* in 
whieh case the two gangways will go to the back of 
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the slied, and the door of the cut-house and the door 
of ono loose box will come under the shed instead of 
outside of it. See smaller plan. 


The Manure-Tank. 

The manure-tank should be a brick tank sunk in 
the ground and lined with cement, and in all respects 
similar to a water-tank underground. 

It should be placed in some spot not too far from 
the yard and easy of access, and not where there is 
likely to be any traffic of carts and waggons over the 
spots, and should be covered with oak slabs or with 
flag-stones, and made impervious to the air to prevent 
any smell arising from it, and it should also be at 
some distance from the house. 

It should be big enough for a man to use a spade 
or shovel in easily, so as to have no difficulty in 
cleaning it out, and should not be above five feet and 
a half deep, or the man who cleans it out will have 
somo difficulty in throwing up the soil in it when he 
gets to the bottom. 

There should be a drain from the grating in the 
middle of the crew-yard to the cesspool, or manure- 
tank as I will call it, and this drain should be kept as 
near the surface as possible, so long as it will convoy 
the liquid manuro from the yard. 

At the bottom of the tank, or a few inches above 
the bottom, and at the opposite side of the tank to 
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that at which the first drain enters, there should he 
another drain made of sanitary pipes cemented to¬ 
gether, and running up in a slanting direction to 
nearly the same height as the drain from the crew- 
yard, but a little lower, and this drain should then be 
continued to the nearest outfall. 

This tank should be filled with oartli up to the 
level of the drain from the yard, and the earth should 
be taken out at short intervals during the winter and 
fresh earth put in. 

Any sort of earth that is not strong clay or very 
sharp sand will do, but black or peat earth will answer 
as well as any. 

It will be seen from the description I have given, 
that the liquid manure will enter the tank at the top 
and filter through the earth and leave the tank at the 
bottom, and then rise up the slanting pipe and run 
down the lower drain to the outfall. 

The liquid will be nearly, if not quite filtered in 
its passage through the earth, and will run out clear 
water. 

The earth should be changed as soon as it is 
saturated with manure. 

The object of this arrangement is as follows:— 

If there is no liquid manuro-tank, and tho liquid 
is simply drained away, as it often is, to tho nearest 
ditch, a great deal of valuable fertilising agent will be 
wasted, and in addition to that all the land round 
will be poisoned with the manure which leaks into it, 
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and the water on its passage to the wells will he 
affected. 

If, on the other hand, the liquid manure is con¬ 
voyed to a tank, and then pumped out, and the land 
irrigated with it, a very costly operation is made 
necessary, and one which an ordinary tenant farmer 
cannot afford to put in practice, as it means in effect 
that all the rain which falls on the surface of the 
crew-yard, which, it must be remembered, measures 
some thousands of square feet, must be pumped up 
and carted on to the fields, which entails a great ex¬ 
pense with no corresponding advantage; and if it is 
done in summer, takes men and horses from their 
work on the laud when it in most required ; and if done 
in iv inter, is taking a largo quatity of water on to the 
land at a time when it generally gets plenty of it in 
the natural course of events. 

By adopting the plan I have described, the valuable 
parts of the liquid are practically retained, and the 
cost of conveying it on to the land reduced to the 
smallest possible dimensions. 

The Dam. 

The barn should ho made with a plastor or cement 
floor, and should have doors on each side of it. Those 
should not he exactly in the middle, but should divide 
the barn, as it wore, into two unequal portions, the 
shortest end being nearest to the stable. 
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In old-fashioned barns the doors wviv gene rally 
made large enough to admit a waggon laden w ilh 
corn or straw, and it was commonly tlu* practice to 
stack as much corn in the barn as the barn would 
hold. Bat since the introduction of steam threshing 
machines this has not been such a desideratum, and 
there is no occasion to have the doors made so large. 

It is advisable, however, to have the outer doors, 
that is, the doors away from the fold-yard, made high 
and wide enough to back a cart partially laden into the 
barn. 

They should be folding doors to open outwards, 
with a circular top, and about seven or eight feet high, 
and seven feet, or 7 ft. 0 in., wide. ■ 

The exact height and width are not material. 

The inner door, or the door next to the fold-yard, 
should be smaller, about live feet wide, and 6 ft. 6 in. 
or seven feet high, and should also open outwardH. 
It should be in two halves, an upper and lower one, 
the upper part being the smallest; but, unlike the 
doors to the boxes, it should fit dose to the frame all 
round, and not have an interval between the top of 
the door and the frame. 

There should be a door into tho granary over the 
stable opening out of the barn, but it should ho 
reached by a movable step-laddor, which can bo put 
away on one side of tide bam when it is not required. 
Both the doors to the barn should, of course, be made 
to lock. 
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There is another granary over the tool-house and 
gear-house, and the iloor of this should he of hoards, 
and should bo entered by a step-ladder and door o\er 
the tool-house door. 

The granary over the stable must have a plaster 
floor, as a wood floor would not be sufficiently im¬ 
pervious to the steam from the horses. 


Drainaiji', 

Sufficient provision is not usually made in farm 
buildings to take away the wet arising from the rain¬ 
falls in and about the buildings. 

Many of the buildings are often left unspouted, 
and all the rain that falls on the roofs remains on the 
ground round the buildings, making it sloppy and 
unpleasant whenever there is any fall of rain longer 
than a shower. 

The buildings should, in all eases, he completely 
spouted on both sides of the roof, and the water con¬ 
veyed to a tank, or, in the case of small blocks of 
buildings, a hogshead or large barrel will answer the 
purpose. ' 

This will do away with the greater part of the 
evil, but it will be found that even if the buildings 
are spouted, there is still always a great deal of wet 
all round tho walls on the ground immediately adjoin¬ 
ing, that is, there will be more wet thero than any¬ 
where else. 
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The reason of this is not, at first sight, obvious, 
but I take it to be this :— 

When the rain falls perfectly perpendicular, 
and the buildings are spouted, there will he no more 
rain fall on the ground in the immediate \ieinity of 
the walls of the farm buildings than wlmt falls any¬ 
where else, but the rain rarely conies down perpen¬ 
dicularly, but generally in a slanting direction. 

"When this is the case, a good deal of rain beats 
against the sides of the buildings, and then runs 
down the wall to the ground, so that thoro is more 
wet close to the wall than anywhere else whenever the 
rain heats on to the wall. 

There are two ways of remedying this, and I should 
prefer to use them both. The first, which should in 
all cases be done where new buildings are getting 
built, is as follows:— 

When the ground is dry, and a trench made for 
the foundations of the walls, there should bo a drain 
laid made of the ordinary pipe-draining tiles and 
collars, on the same level as the first course of bricks 
laid, this should be connected with an outfall under¬ 
drain to carry the water away. 

This will prevent the land in the immediate 
vicinity of the buildings from becoming saturated 
with wot; hut whore the soil is of a strong clayey 
nature, or where the buildings are intended for a 
home farm, and a littlo more expense is not of much 
consequence, it would be found a great improvement 



ON FARM BUILDINGS. 


169 


to run a gutter two or three inches deep, and about 
as wido, all along the surface of the ground against 
the walls. The rain which runs down the walls will 
then go straight away down the gutters without 
entering the ground at all. 

Attention to small matters like these, which appear 
trivial in themselves, will make a great difference to 
the welfare of the stock contained in the buildings, 
and the comfort of the people who look after them. 

The Plans. 

I have given a ground plan of a set of farm 
buildings arranged in the manner I have described 
and of the shapo and dimensions given in the book. 
Tho plans have been drawn for me by Mr. David 
Fetch, of Scarborough. • 

The advantages of the arrangement I have given 
are as follows:— 

In the first place, they are on an intelligible 
systom, that is, there is a reason for each part of 
them being where it is and like what it is. 

In many cases, from tho nature of the ground or 
other causes, it will not be practicable perhaps to' 
adhere strictly to the details given in the plan; and 
when this is the caso, from tho systom I have adopted 
of making each side of the building a separate block, 
the plan is easier to modify or alter, or to only build 
part of, than if it woro drawn on a continuous line of 
building. As the roofing and work is quite straight, 
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it. also is the cheapest form of construction that could 
be adopted. 

It is also constructed so that any part may lie left 
out without altering or spoiling the method of con¬ 
struction, and it can also easily he expanded to suit 
a larger farm to almost any amount. 

Thus in the case of more accommodation living 
required, for instance, the open boast-shed can he 
made as much longer than the plan as is wished, 
without altering any other part of the plan, hy simply 
placing the block on the oast aide and that on the* 
west side further from each other. 

If greater stable accommodation bo required, it can 
be obtained by inserting another stable, similar to the 
one drawn, between the present stable and the barn. 

The same may be done with the cow-houses, pig¬ 
sties, and loose boxes. 

If the east and west blocks wore considerably 
lengthened, a second shed can bo introduced across 
the middle of the yard, facing south, the same as the 
present one, and with the same openings through it 
that are given in the wall, at the south side of the 
square. * 

If, on the other hand, a sot of buildings for a 
smaller occupation and at less cost is desired to be 
erected, the sko is just as easily reduced as it is ex¬ 
panded, The first plan I have given is suitable for 
and sufficient for a farm of three hundred acres, one 
hundred of which is grass. 
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■We will suppose that a plan is desired for an 
occupation, say, of sixty or seventy acres of plough 
and thirty or forty of grass. In this ease there being 
loss land to plough, there will he a Bmaller number of 
cart-horses required to work it. 

The first thing, therefore, is to reduce the stable 
accommodation. This is done by taking away the 
standings on one side of the gangway and leaving the 
rest of the stable as planned. 

hi a small occupation, with only three horses, it is 
not necessary to have a horse-power cutting-machine, 
as the food can be cut in the barn or elsewhere by a 
hand with an ordinary hand-cutting machine. 

The part of the plan, therefore, which comprises 
the cut-house can bo therefore dispensed with. This 
will shorten the block at the west side of the square 
considerably, and the shed for beasts can he shortened 
to correspond. 

The block at the east side can be shortened by 
omitting the cow-house and some of the loose boxes, 
or by omitting half of the cow-house and some of the 
loose boxes. 

The cow-house can bo better spared oh this side 
than anything, because in a small holding the number 
of cows milked can he kept in loose boxes—-two in 
each box; and then in summer, when the cows are 
milked out in the fields and sleep out altogether, the 
boxes can be used for calves or anything else re¬ 
quired. 
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I may here say that it is desirable to have the plan 
kept as much as possible in the form of a stpiurc, 
whatever the size of the buildings, ami also that there 
should bo nothing but the open beast-shed on the 
north side of them and the wall on the south side of 
thorn. 

I have given a second plan, similar to the first in 
arrangement, hut reduced in size as I have described, 
to show how the buildings can ho modified or altered. 

Any part of the buildings, again, can bo built 
without tho rest, where it is desired to add on to old 
buildings or increase already existing accommodation. 

In this case tho shapo and size of each part can 
be built as drawn, but tho position of it will have to 
depend on circumstances. 

I have, in order to render it moro intelligible to 
my readers, furnished a second plan, drawn by Mr. 
Petch, of a set of buildings on a small scale. 

In this plan I have, as will bo seen, placed tho 
south wall somewhat nearer to the shed on the north 
side of the block, so as to leave tho onds of the east 
and west blocks outside tho yard. 

The advantage of this is that in a small occupation 
straw is not so plentiful as in a larger ono ,* and by 
putting tho wall where I have done, tho size of tho 
open yard is diminished and tho proportionally 
smaller quantity of straw or othor bedding required 
to cover it. 

Tho buildings left outside are, as will bo seen, tbs 
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tool-house, gear-house—which in this plan I have 
made into a gig-kouso—and the pigsties. 

Of these, the tool-house would open outside the 
yard under any circumstances. The pigsties, being 
repeatedly supplied from the house with swill during 
the day, will be found to be as conveniently situated 
outside the yard as inside. 

In this plan the harness can be hung in the stable 
or in the gig-house, whichever is thought best. 

It will also be seen that a pillar is placed in the 
plan in a lino with the north wall of the open shed. 

The object of this is as follows:— 

In a larger farm I have recommended that the 
implement shod should bo built separate from the 
other buildings, and with a piece taken off one end 
to be made into a loose box at the back, with a yard 
and a gig or dog-cart house in the front. 

In a small farm, however, such as the smaller 
block of buildings is intended for, there is less space 
required for implements, and there is not the same 
reason for having a separate shed built for them. 

Now by simply continuing the roof of the open 
shed at the north side of the Rquare to the outside 
walls of the cast and west blocks, instead of terminat¬ 
ing it at the insido walls, and by supporting this roof 
by one or more pillars on the two sides where there is 
no walling, we obtain two open sheds, opening away 
from the buildings, which can bo used for carts and 
other implements, and will bo found sufficient. 
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This way of obtaining slic'd room will have fclto 
advantage of costing considerably less than if a 
separate shed wore built. 

The Granaries, 

The granaries attached to a set of farm buildings 
arc of no less importance than the other parts of the 
building. The farmer will require at times to store 
corn and wool, and also apples, and onions, and 
a variety of other things in them. The principal 
granary should be over the stable, and open into the 
barn; and this will be found to be the best place in 
which to keep anything likely to be affected by frost, 
as the stable below will be occupied during the whole 
of the winter, and the heat of the horses’ bodies will 
help to keep the granary partially warmed, and prevent 
the things kept in it from being injured by frost. 

This granary should be reached by a movable 
stop-ladder, kept in the barn. 

There should be another granary over the boiling- 
house and gear-house, and this should have a door 
opening at the south end of the block, either over the 
boiling-house door or on one side of it. ,, 

This granary can be reached either by a raovkblo 
step-ladder or by a fixed step-ladder, or other fliglk 
of steps at the south end j but if the steps up to it 
are a fixture, they should in all cases bo guarded with 
a hand-rail, otherwise anyone might step backwards 
and fall off them. 
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If a third granary is thought desirable, it can he 
obtained by carrying the end of the cart-shod, which 
is divided into a loose box and gig-house, another 
storey higher. 


The Farmhouse. 

It is not my intention in this work to give an 
elaborate and detailed description of a farmhouse 
suitable for the buildings contained in this book. 
The theory of building houses is much more generally 
understood, and the knowledge requisite for doing so 
is much more widely disseminated, than is the case 
with the buildings belonging to and required for farms 
of various sizes. 

In addition to which, the number of houses suit¬ 
able for the purpose which arc built in a year exceed 
immensely the number of sets of buildings, and it 
is consequently proportionately so much easier to find 
a house of the pattern, or nearly so, that is desired. 

I will, however, take the opportunity of mention¬ 
ing one or two points which it would be well for 
people who are contemplating building farmhouses, 
either to old buildings or with new ones, to boar in 
mind. 

First, then, as to tho position which the house 
should occupy with regard to tho buildings. 

This, in many cases, is settled beforehand from 
tho nature of tho ground and the position of tho 
roads, &c. 
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Where, however, it is a matter in which the 
owner of the farm can please himself, the most con¬ 
venient situation for the house to occupy will he to 
the south of the farm buildings, with the front facing 
south and away from the buildings, and the back 
facing north and overlooking the fold-yard. 

The advantages of this position are as follows: — 

First, the block of buildings being on the north 
side of the house will protect the house from tin* norib 
winds. 

Secondly, tho back-door will he in the most con¬ 
venient place for going to and from the yard to feed 
the pigs or calves, or to milk. 

Third, the windows of that side of tho house will 
overlook the yard over the south wall, which is the 
lowest side of the block, and will overlook every door 
in the yard. 

Fourth, the position of tho house will have the. 
best aspect, that is, a south one, for the living-rooms, 
and a north or north-east aspect for the dairies, which 
is the one most desirable for keeping milk or meat. 

Fifth, the house will partially hide the buildings 
when seen from the front, and will give the place a 
more pleasant aspect as a dwelling. 

And as many tenants will prefer a farm which 
is a pleasant residence to one which has no advantages 
of that sort, those farms will enjoy a greater compe¬ 
tition and command higher rents and a better class 
of tenants than where these advantages are wanting. 
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The farmhouse should he as near the buildings 
ns is convenient, but should not be either joined on 
to them or too far off—the one is unhealthy and un¬ 
comfortable and the other is inconvenient. 

If there is plenty of room for a waggon laden 
with hay or straw and with two horses in it to turn 
round between the large doors of the fold-yard and 
the back-yard of the house, this will be found to bo 
sufficient, and there will be no advantage in having 
the house much farther or any nearer to the south 
side of the buildings than this. 

The principal requisites for every farmhouse are, 
a good kitchen, a good dairy, and a good larder or 
collar. 

These are requirements common to all-sized farms, 
and ought to ho the foundation of all plans of farm¬ 
houses. 

The size and extent of tho living-rooms and 
the number of bedrooms must depend on tho size 
of the farm and the amount of money which the 
owner of the land is willing to spend; but care should 
be taken, particularly in the better class of houses, 
not to suppress or throw into the background, so to 
speak, those parts of tho building which aro essentially 
necessary to the carrying on of the business of the 
farm. 

In small occupations I should think it preferable 
to have one. largo, good, woll-vontilated room to serve 
as dairy, larder and collar combined, than to have 
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two or three small inconvenient places. For any¬ 
thing over 1150 or 200 acres, there should not hi> less 
than five bedrooms, and six would he hotter. 

In a house with this number of bedrooms there 
should he, on the ground-floor, a best parlour, a living- 
room and cooking kitchen, a scullery, a dairy, and 
a larder and cellar combined. 

I may take this opportunity of saying that the 
exterior of a farmhouse should always he of white 
brick or red brick or stone, and never painted, 
colour-washed, or stuccoed. 

’ A tenant farmer in tho country cannot he ex¬ 
pected to bestow the same labour and money on his 
dwelling-house that is required from a town resident, 
and if the farmhouse is done with colour-wash, or 
stucco or paint, if it is neglected it will soon look- 
shabby, and depreciate tho appearance of the farm, 
and if it is kept in order will entail too great a cost 
on the occupier. 

The water supply of a farm is, I need not say, a 
matter of the greatest importance. Water for the uso 
of the farm can ho obtained from four different 
sources, namely: from a well, from a running stream 
adjoining, or from a pond, or by storing the rainfall 
in a tank. 

The second and third methods of obtaining a 
supply do not call for any particular observations, hut 
moRt farms have one well or more sunk near tho 
house ; a good many arc spouted. 
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In my opinion every part, both of the house and 
buildings, should be spouted; for two reasons : first, 
in order to obtain as good a supply of rain water for 
washing purposes as can be obtained, and secondly, 
to keep the house, buildings, and land adjoining as 
free from wet as possible. 

The water that falls as rain on the roofs should 
be conveyed by the spouts to a cemented tank, or if it 
only comes from a small quantity of roofing, to one 
or two hogsheads placed on stands. If a tank is made 
it should be above the ground; it is easier to clean, 
and it is easy to see if it leaks, whereas whore it is 
under the ground it is impossible to tell whether it is 
watertight, and the soft water may be running out, 
or the hard water contained in the ground may bo 
soaking in, without there being any means of detect¬ 
ing it. 

Again, if the tank is above ground, the only thing 
required to obtain the water from it is a tap, whereas 
if it is below the ground it is necessary to put down a 
pump, and it is difficult to see what advantage there 
can lie in letting the water which is, to begin with, 
at a higher level than where you want it, go down to 
a lower lovel and then have to be pumped back again 
beforo you can uso it. 

One or more wells will be required about a farm, 
one for the uso of the house, and ono near the stack¬ 
yard for the uso of the fold-yard, and also for supply¬ 
ing water for threshing purposes. 
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In tlic foregoing description, the details relating 
to tlie proportion and mo of eaeh individual part, 
such as height of oaves, width and height of doors, 
dimensions of loose boxes and cow-1 muses, &<•., will he 
found to apply equally whatever he the size of the 
farm or occupation, from a small holding of a few 
acres to a thousand-acre farm. 

In the amount, however, extent of the buildings, 
and general arrangement of the plan, the buildings 
are adapted, as I stated at the outset, to a farm of 
from two hundred to three hundred acres el belly 
arable, in the case of the larger of the two plans, and 
to holdings of from fifty to eighty acres in tins ease of 
the smaller plan. 

There are numberless farms of this description 
scattered throughout the country, most of winch are 
already supplied with buildings more or less iiteom- 
. plete, and I have endeavoured, in the description and 
arrangement I have given, to provide my readers with 
a plan of buildings which will best enable them to see 
their way to supplementing defects and making addi¬ 
tions to existing buildings, and for this reason I have, 
as far as possible, detached each side from the others, so 
that any one side of the plan can be taken by itself and 
added on to a previously incomplete set of buildings. 

When, however, the farms are from five hundred 
to a thousand acres in extent, a much larger quantity 
of buildings, and consequently a different arrange¬ 
ment, will be required. 
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A farmstead constructed on the plan I have given, 
and of a size suitable to such farms as these, would ho 
much too cold and open, and would contain much 
too great a proportion of uncovered yard to be on the 
best plan. A steam-engine also would often be in 
use on a large farm, provision for which would be 
quite out of place on a smaller holding. 

The rule ought to be (in considering the amount 
of buildings to be erected, and the amount of money 
to be spent over them), not to ocencciyht the farm 
with interest on the buildings. 

In considering how much money ought to be laid 
out in buildings on a farm, the rent is a safer guide 
than the area: that is, a farm of say live hundred 
acres of laud suiliciently ferdlo to let at fifty shillings 
an acre, will carry more expensive buildings than a 
farm of a thousand acres which is only worth lift ecu 
shillings an acre, for this reason, that the gross produce 
of the smaller farm will be greater each year than the 
gross produce of the larger one, and therefore there 
will he a larger amount of money from which to 
deduct the interest of the money spent in building. 

A large farm may be said to he much the same as 
an aggregate of smaller farms; and similarly a set of 
buddings suitable for a large farm may bo constructed 
so as to resemble a collection of smaller sets of build¬ 
ings. Thus a largo farm does not as a rule consist 
of fields proportionately larger than those on a 
smaller one, hut of a greater number of them, and in 



184 


FARMS AND FARMING. 


the capo of the buildings, the shed ami jnrti accom¬ 
modation is .not gained by constructing a larger slud 
and a, larger yard, hut by haring several sheds and 
yards, each the same size as those on a smaller occu¬ 
pation. 

In this case, then, tlu; most convenient arrange¬ 
ment is io have one long building forming, say the 
north side of the block, and three or four shorter 
buildings at right angles to the longer one on the 
south side of it, with facilities of access from one to 
the other. 

Tins will have the effect of cutting up the space 
allotted to the buildings into three or more compart¬ 
ments. 

It will bo found desirable in this case to allow the 
two outside buildings on the east and west side of the 
block to project farther southward than the middle 
buildings, as it will form a protection to the yards 
from the east and west winds. 

In constructing a set of buildings for a small 
holding, or in making additions to one already con¬ 
structed, tho plans 1 have given will he sufficient to 
enable tho builder to carry out tho work; but for 
larger holdings, whore the buildings are greater in 
extent and necessarily more complicated in construc¬ 
tion, it is desirable to obtain the services of an 
architect, as no amateur, however much attention he 
may give to the subject, can do as well as a man 
whoso profession it is. 
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T will, however, give my readers some data which 
will enable thorn to give proper instructions to ihe 
architect as to the nature and extent of the aceounno- 
dation they require, as this is a mailer which is more 
vuihin the province of an agriculturist than a profes¬ 
sional architect. 

We will begin with the accommodation required 
for the working horses. 

The ruin here is, on soil which is not strong (day, 
to allow four horses, that is, two teams, to the first 
hundred acres of arable land, and Hums* horses to each 
succeeding hundred acres ; that is, a, farm of three 
hundred acres of plough laud will require ten horses 
to work it. When tin* farm reaches much larger 
dimensions, a slight reduction may he made in the 
proportion of cart-horses to each hundred acres. 
When the land is strong day, a greater proportion 
of horse-power is required, but oven here 1 should 
incline rather to employing a larger and header 
description of animal than to increasing their 
number. 

The Him of the farm then will provide* tin* con¬ 
structor with the amount of stable room required lor 
the working horses. 

We next come to the cow-houses; in this ease it 
is impossible to give explicit directions as to the 
quantity of accommodation required, as it will depend 
more on tin* requirements of tin* occupier, and nut on 
the extent or value of the farm, On two similar 
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Janus, one in a dairy country and one elsewhere, ihe 
accommodation required would vary to a. grnit extent, 
and what one man would consider barely necessary 
would be considered by another a ridiculously super- 
iitious quantity. 

In this case, therefore, the architect must be 
guided by the custom of the countr/i, and not by the 
size or nature of the farm, it may he thought at 
first sight that the requirements of the tenant who is 
going to occupy the farm is a sufficiently good guide, 
hut this is not so. 

If they were built on this principle, the tenant for 
whom they were built might vacate his farm a short 
time afterwards, and the owner might have several 
tenants in succession before he met with another who 
required the same accommodation. Whereas if he 
had constructed his buildings to suit the. locithljf, he 
would be practically constructing them to suit all the 
tenant farmers in that part of the country. 

The next consideration is the amount of shed- 
room or accommodation required for what is techni¬ 
cally termed straw-yard beasfcH, that is, store beasts 
which are kept for tlio purpose of growing bigger, as 
distinguished from those put up to fatten. 

Here neither the acreage of the farm nor the 
locality ought to be the guide; but the Jcrtilitij of the 
farm must he taken into account. The fertility of 
the farm, that is, the goodness of the laud, is measured 
in the first instance by the rent, and the rent of the 
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farm therefore! (I am speaking now of arable land) 
should be the guide to determine the amount of 
money it will be found judicious to expend in putting 
up sheds. 

Jn addition to the buildings above enumerated, 
ae.ennunoda.tion will be required for breeding stock, 
and for rearing young animals. 

In this case nearly similar accommodation will be 
required, whether for breeding horses or cattle ; and 
an on nine farms out of ten a larger number of cattle 
ought to be reared Ilian of horses, the nurseries, so 
to speak, should follow tins cow-houses, and not the 
stables, itoomy loose boxes and small sheltered 
yards are the principal things required, and as a man 
who breeds his own stock will always have ail advan¬ 
tage over a man who has it to buy, inducements 
should he held out to tenants to raise their own stock 
by providing them with every facility for doing so, 
and in this department liberality should be the order 
of the day, and as much provided as the owner is 
willing to pay for. Hero, then, the purse of the 
owner must regulato the outlay within reasonable 
bounds. 

This part of the farm buildings is, as far as my 
experience has gone, by far the most neglected and 
insufficiently supplied of any part of the buildings. 

I feel sure that if any of my readers acquainted 
with a large extent of district will tax their memory, 
they will agree with me that if ever they found % 
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patched up rickety hovel, made of all surfs of odds 
and ends, mid forming an c\esore to the rest of the 
buildings, it would prove to have hoe it a building 
constructed by the tenant to house some animal with 
young ones, and which he had put up himself because 
the necessary accommodation for the purpose had not 
been provided. 

I may here point out that as a box which is big 
enough to hold a mare and foal comfortably is big 
enough to hold any of the other stock on the farm, it 
will he advisable to construct some at least of the 
loose boxes sufficiently largo for that purpose. 

As regards the accommodation for pigs, L have 
given already a plan for the best construction of pig¬ 
sties, and I will only here point out Unit as any other 
description of building will accommodate a pig just as 
well as a pigstyo will, hut that a pigstyo will not 
accommodate any other description of stock, it will 
be advisable to have as small a proportion of the 
buildings devoted to piggeries only, as possible. 

To sum up then the buildings devoted to animals. 

The she of the farm must regulate the size of the 
stables. 

The rent ot the farm should regulate the amount 
of shed-room. 

The custom of the country should bo the guide in 
building the cow-houses. 

The ability to pay for them should limit the 
accommodation for breeding-stock. 
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While Uni pigsties mny take their chance, ami be 
regulated by ihe proportion of space in the l»mlilm<^s 
a\ hit'll requires to be til led up in order to complete 
the plan. 

It should he home in mind, however, in construct¬ 
ing any set of buildings, that loose boxes are the 
backbone of stock feeding and reaving, and you can 
hardly have too many of them. In fact, loose boxes 
play somewhat the same part in the construction of 
farui-buildings that Traddles’ tea-table played in the 
domestic economy of his establishment, as described 
by him in the pages of Dickens’ novel of * David 
Oopperfield: ’ thus, 

Yon have a sow and litter of pigs, and want a 
place to put them in, and * there you art!.’ You buy 
a calf at the market and want to keep it to itself for a 
day or two to see if it is all right, and ‘ there you 
are,’ &c. &e. 

The advantages appertaining to the use of covered 
yards instead of open courts are, first, that the beasts 
are kept wholly under cover, and are not exposed 
either to the rain or wind; and secondly, that the 
manuro made in them is better than that made in an 
open yard; in the latter a great quantity of what is 
probably the richest part of the manure is carried 
away by the rain which falls on the manure during 
the winter. 

The second of those advantages is very consider¬ 
able, the first is more or loss important according to 
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the age of tho animals which arc he]it in (lie yard, 
and their ultimate destination. 

Where the lieasfs are going from the yard In be 
tied up in feeding bo\es, a emered ya.rd is of great 
hern-fit, Imt in the ease of young growing beasts, 
which arc destined to bo turned out in summer, there 
are disadvantages as well as advantages. 

Young beasts in a covered yard will thrive better 
while llicjf arc ht the fitted than they will in an open 
one, hut they will not thrive so well after they art- 
turned out, as they will have become tenderer ami 
more susceptible to cold than beasts which have run 
in an open yard. 

It is much more the fashion to hoop beasts in an 
artificial state now than it was in the earlier days of 
sliorthoni breeding. 

I find in Bell’s ‘History of Shorthorns,’ that Mr. 
Bates, the original breeder of tlu- class of shorthorns 
which still bears his name, was in the habit of lolling 
his young stock run, winter and summer, in an open 
common a great elevation above the sea, and they 
were only brought under cover when three years old. 

Again, in the Home Farm at Wiseton of Lord 
Althorp, tho shorthorn breeder, the crew-yards con¬ 
tained absolutely no shed-room at all. 

What a contrast to the way in which the descend¬ 
ants of these, animals are treated in the present day! 

Tho objections to the covered yards which 1 have 
seen arc, first, that sufficient care is not taken to 
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avoid draughts or currents of cold air ; and, secondly, 
that the same roof which keeps off the rain also keeps 
out the sun. 

The first objection may be avoided by care in the 
construction, and the second objection may be obviated 
by having some part of the roof made of glass. If the 
roofs of the building were made to run north and 
south, and the gable-ends at the south end were filled 
up with glass from the eaves to the ridge, thus— 



it would have the effect of admitting a considerable 
quantity of sunshine into the yard; and as the angle 
of the sun is much lower in winter than in summer, it 
would admit tho greatest quantity of sunlight in 
winter, when it was most wanted. I hafts given 
a sketch supplied to me by Mr. Goddard, of Lincoln, 
of an arrangement of farm buildings with one covered 
and two open yards. Tho part marked for imple¬ 
ments may be used (if more shed-room be required) 
for animals, and the implements boused in a separate 
building. 


o 
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CHATTED III. 

ON THT3 HAIRY. 

As the supply of cereals from other parts of the world 
increases, and the profit of growing them at home, in 
consequence, diminishes, the tendency is becoming 
greater of adapting the agricultural land of tin's 
country to the breeding and rearing of stock, and to 
the production of the articles of the dairy: milk, 
butter, and cheese. 

The dairy itself, therefore, which lias up to now 
been an almost neglected part of the economy of the 
farm, except in those parts of the country which have 
been devoted exclusively to what is technically called 
‘ Dairy Farming ’ as a specialty, will very probably 
have in futuro to play a more important part. 

In most cases on ordinary-sized occupations, the 
dairy forms an integral part of the farmhouse and 
offices, but where it can ho so arranged it would he 
found to possess many advantages if it were an 
entirely separate building. 

This would give the great advantage of a free 
current of air all round the dairy, and would admit 
of its being placed at a sufficient distance from any 
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traps, drains, &e., to insure purity of air, which is 
not an easy matter when joined to the liouso. 

The dairy should be constructed partly below the 
ground and partly above, so that the milk can be 
kept sufficiently cool to prevent it becoming sour in 
hot weather, by.being placed below the level of the 
ground, and at the same time have the advantage of 
the. sun in winter, when the. new milk requires warm¬ 
ing to make the cream rise properly. 

As to the aspect of the dairy—that is, on which 
side the windows ought to he—different opinions have 
at different times been held, hut a north aspect is the 
safest, if there is only one ; hut in the case of a de¬ 
tached building, a window could be constructed on 
the north or east side, and another on the south side, 
and the south window could be blocked up in summer 
when heat is to be feared, and the north window 
blocked up in winter. 

The eaves of the roof should project a consider¬ 
able distance beyond the walls, enough to form a 
verandah on every side but the north, and a double 
roof, or a ceiling made at a considerable distance 
from the slates or tiles, will he found beneficial, as it 
will make the dairy cooler in summer and warmer in 
winter. 

The principal utensils in use in the dairy are 
bowls for the milk, pa net icons for the cream, and a 
churn for the butter. Of these bowls have been used 
at different times of lead, tin, earthenware and glass. 
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The objection to having the bowls made of lead i< 
that they are not easily cleaned, while glass is found 
to bo too brittle, and earthenware is therefore the 
best material of the three. 

The cream is usually taken off the milk by a 
skimmer, but a syphon has occasionally been em¬ 
ployed, and its use might he adopted with advantage 
more generally than it is. 

A syphon is a bent tube with one long end and 
one short one, and on being placed on the edge of the 
milk-bowl in such a position as to have its short end 
in the milk and its long end hanging over the edge, 
the milk will run through the syphon as long as tin* 
short end is under the surface. It can he started 
either by filling the syphon with milk to begin with 
before inserting it, or, which is the better way, by 
having a piston inserted in the longer end which can 
be removed; by this means the syphon can be filled 
with milk after boing inserted in the bowl, in the same 
way that a squirt is filled. 

In using a skimmer the cream is taken from the 
milk, in using a syphon the milk is taken from the 
cream. 

The shelves of the dairy are best constructed of 
wood; if of stone or slate, there is much greater 
danger of breakage if the dairy-maid should chance 
to hit the bowls against them. 
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CHAPTER IV. 

ON NAHM ACCOUNTS. 

Some time ago one of the numerous Agricultural 
Societies which arc clotted over the United Kingdom 
resolved to offer a substantial prize for a book con¬ 
taining the best system of accounts on bookkeeping, 
adapted to the use of fanners. As might be expected, 
a great many competitors appeared on the scene, a 
great variety of account books were seat in. The 
time arrived for the committee appointed to decide 
the matter to mako their award, when, to the surprise, 
no doubt, of the competing parties, they announced 
that not one of the hooks or systems scut wero suffi¬ 
ciently good to get a prize at all. The reason givon 
was that they wore all too complicated. 

If I had boon a competitor for this prize, being at 
the same time an occupier of a farm, I should have 
adopted the following method of building up an account 
hook. 

I should have purchased a number of penny memo¬ 
randum books, and whenever I found I wanted to put 
anything down, I should have entered it in one of 
the books, keeping each book for its own particular 
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department. At the end of the year i should lane 
hound all the hooks tip together and Hidmiitted the 
result to the committee. 

U any of my readers feel inclined to adopt ibis 
plan, I can promise him that he will find himself, at 
the beginning of the second year, in possession of an 
account hook on a hotter system than that of any 
ha can buy. But without adopting this rough and 
ready method which labours under tin- objection of 
taking a year to complete it, 1 will endeavour in this 
chapter to point out wliat are the principal things a 
farmer requires to be inserted in his system of accounts 
in order to best give him a correct idea of what lie 
has been doing during the year, and how ho stands at 
tlio end of it. 

To begin with his casli transactions. The farmer 
will require to know how much money lie, 1ms paid 
away during tho year, and how much money he has 
received; but in addition to this, lie will also want to 
know for what ho has paid it and for what ho has re- 
ceived it. Ho will therefore want a department for 
payments and another for receipts, hut each depart¬ 
ment will want to bo divided into as many heads as 
ho finds necessary. To begin with his payments: 
theso may bo divided into payments made to people 
for work dono, and payments made for things bought: 
the payments made for labour performed may, as I 
will endeavour to show presently, all be included 
under one head, but this should not be done in the 
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case of tilings bought or paid for. Under this item 
thert* should he a broad distinction drawn between 
anything which is purchased with a view of being 
sold again, or of producing anything to be sold again, 
and any other money laid out. Thus, for instance, 
any stock bought should be entered in a column 
marked bought, because tlic opposite thing that will 
happen to it will most likely he that it will some time 
he, sold, when it will ho entered noil. Any implement 
purchased, on the other hand, should he entered in a 
column marked poll for, as it will not be intended to 
he sold again hut to ho used upon the farm ; this will 
also apply to any manure or feeding stuff purchased, 
and in fact to all tradesmen’s hills. 

Anything produced on the farm and sold should 
come under the column marked Hold. In the case of 
agricultural horses used on the farm, the farmer may 
feel puzzled at first to know in which column to enter 
them; but I will give him a rule as a guide. If ho is 
in tho habit of selling carthorses which he has bred 
or produced on tho farm, or bought young and kept 
at work till they grow up; in this ease the farmer 
should ontor all carthorses parted with as gold, for 
they may fairly ho considered as part of the stock of 
tho farm, and when purchased should, in like manner, 
he entered as bought. When, however, carthorses are 
only used for working the land, if a carthorse is pur¬ 
chased it should bo entered among the things paid for, 
not among tho things bought ; but when a carthorse is 
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sold, for whatever reason, it should he entered among 
the stock sold, for this reason, that every outlay is not 
an investment, but everything sold brings grist to tin* 
mill. A most important column, which is never in¬ 
serted in farm account books, is one in which to enter 
all bargains made of whatever sort, and which should 
he headed Bamuinb. In this column should be 
entered all contracts for work done by take, that is 
piecework, and this will obviate the necessity of 
having more than one column for outlay in wages. 
When anything is sold, it should be entered in the 
column on tlie day sold, and if not paid for at the 
time, should bo marked with a tick when it iH paid 
for. This will he found a much simpler plan than 
having a column for money received. Many farmers 
will require a diary in which to enter the dates on 
which different things occur; but this should be it 
separate book, and should not form any part of a 
system of accounts. The items I have given above 
will be found sufficient lo keep straight the ordinary 
run of farming accounts, and to givo the farmer tho 
requisite information as to how things have boon 
going on during tho year. It will be seen that it 
consists of five headings thus:— 

Wagos paid. | Paid for. | Bought. | Hold. | Bargain*. 

It is a usual thing in making up farm accounts at 
tho end of a year for the farmer, or someone on his 
behalf, to make a valuation of everything ho has and 
compare it with a similar valuation made the year 
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before. This is the common practice, and is, I think, 
a faulty practice in continuous or running yearly 
accounts, that is, where a fanner has no intention of 
leaving, and where there is no alteration of his system 
of farming. In those cases, as for instance wlierc a 
fanner keeps a breeding stock of 100 ewes or a herd 
of 20 milk cows, it would be hotter, I think, to draw the 
100 ewes and the 20 cows, and put them in a separate 
field and proceed to the valuation without them. 
The reason for this is that the valuation is governed 
every year by the market price prevailing at tho 
moment, and that tho price put on tho animals will 
vary very greatly in different years, whereas the 
mnrl'i't price of tins farmer’s flock is a matter of no 
moment at all to the farmer, unless ho wants to sell 
them, and they are of just as much value to him when 
they are soiling badly as when they arc selling well. 

For tho same reason, I should exclude altogether 
all tho implements, and put down any money spent 
'in replacing thorn to the outgoings of tho current 
year, and tho same with the carthorses. 
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CHAPTER V. 

ON BUTTING AND SELLING. 

Buying and selling forms an important feature in the 
business connected -with farming. A man may be a 
good practical farmer, but if he is a bad buyer and a 
bad seller, he will not do as well as a man who is a 
good one. Every farmer, however, has a great power 
of expanding or diminishing the number of his opera¬ 
tions in buying or selling, according to the manner in 
which he farms. If he is a good judge of stock and a 
good judge of the market value of them, it may answer 
his purpose best to be frequently changing his stock, 
as by this means he will turn his money over quicker 
and will have more opportunities of profiting by his 
good judgment. If, on the contrary, he is not a good 
judge of stock, or if his avocations are such as to pre¬ 
vent him from frequently attending the market, then 
his best plan will be to be a producer rather than a 
jobber, to breed animals in preference to buying them, 
and to keep those he does buy a considerable time 
before he parts with them. 

In cases where a person engaged in farming is 
compelled, or prefers, to employ some agent instead 
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of doing his buying and selling himself, it is better to 
entrust the selling of stock to others rather than the 
buying, for this reason, that if a man sells badly for 
you he can only injure you in the price, but if he 
buys badly for you he can injure you both in the 
selection of the animals and the price he pays for them. 

For this reason I should advise anyone commenc¬ 
ing farming always to buy his stock for himself, and 
do as he thinks fit about selling them. People who 
are ignorant of the market value of animals can often 
judge better of the merits of a beast or sheep than a 
man who attends every market and knows their exact 
value, for the latter will often be led to lose sight of 
the difference between a good animal and a cheap 
animal, and will bo tempted to buy the animal which 
he can procure on the most favourable terms. If 
animals purchased are to be sold again shortly, the 
price is of more consequence than the merit of them, 
and the longer they are going to be kept, the more 
important their merit and the less important their 
price is; and in the case of breeding stock, where the 
animal bought and its progeny maybe kept for several 
generations, tho merit of the original animal is of the 
highest importance, while its price, within certain 
limits, is of little or no account. 

Anyone, therefore, beginning farming, will, I 
think, do best if he buys for himself, but gets some¬ 
one elso to sell for him. He may select badly and 
pay too much at first; but in the case of the first he 
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will find that what pleased him at the market will 
please him at home, and vice versa, while in the case 
of the second he will soon learn bettor. 

He may very likely commence by going about a 
market with a jovial expression, showing to everyone 
that he has come to buy something, and has got the 
money with him to pay for it, and may make a trans¬ 
parent attempt to conceal his intentions by asking the 
price of half a dozen lots he does not want, and will 
no doubt be astonished at the high prices asked, and 
the great store set on the animals by their owners; 
but he will soon mend of this, and learn to assume 
the dejected appearance desirable on sueh occasions, 
and to try (if a stranger) to appear as much as he can 
like a man who has got nothing to spend, when he 
will have some chance of getting to know what price 
the sellers will really take. 

An auction will perhaps be the best place at which 
to purchase stock at first ; but let him beware of the 
common mistake of thinking that everyone else but 
himself knows the exact value of what is sold, and 
that he has only to give a trifle more than the last 
bidder to get what he wants at the market price. 

Great is the joy of the auctioneer and the seller 
when two such customers get together, and bid against 
one another, each trusting to the other to stop at tho 
right time. 
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ON THE IMPLEMENTS COMMONLY USED. 

Thebe are a great number of implements that can 
be used on a farm, and their number appears to be 
constantly increasing. There are a few implements 
which must be used on a farm, and I propose here to 
confine myself to those, and to give a list of them, 
and a slight description of each, taking them in the 
order in which they would have to be used. 

The first implement is the plough, which is the 
first to be used, as a man must always start by 
ploughing his land unless someone has already done 
that for him. The plough is the oldest of agricultural 
implements, and has varied less in its construction 
during the lapse of two thousand years than any 
other. If an ancient Roman could be shown most of 
our modern implements of husbandry he would not 
even know for what purpose they were intended, but 
he would recognise a plough at once, from its similarity 
to the implement he was accustomed to use for a 
similar purpose. 

Ploughs are made of two kinds; long-breasted 
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and short-breasted. The short-breasted is best adapted 
for sand, while the long-breasted is generally used in 
clay. The reason for this is, that the long-broasted 
plough, like the narrow-bowed ship, offers less resist¬ 
ance to its passage as it goes along, and for this 
reason lightens the draught to the horses, which is a 
great desideratum in clay; while in sand an ordinary 
pair of cart-horses can pull almost any shaped plough, 
and therefore the plough which is handiest and most 
convenient to the ploughman, which is the short¬ 
breasted plough, is principally used. Of late years a 
plough called a double-furrow plough has been intro¬ 
duced. It consists of a plough with one pair of handles 
and one beam, and two breasts and shares, thereby turn¬ 
ing, as its name indicates, two furrows at once. It is 
drawn by three horses on light land, and tho object of 
using them is to save laboirr both of man and horse. 
Two men with six horses will plough as much as four 
men would with eight horses if single ploughs wore 
used. They are only suitable for light land, and can¬ 
not be used where there is much rubbish growing. 

The next implement to mention is tho drag. Tho 
simplest form of this is a stout wooden frame with 
two rows of iron teeth about ten inches long, slightly 
curved forwards, and a pair of handles something like 
plough handles. It is drawn by three or four horses, 
and is used after the land has been ploughed and 
cross-ploughed. 

The next implement used is the harrows, con- 
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sisting of a smaller frame and shorter, lighter teeth. 
These are drawn without being held by the driver, 
one harrow being used for each horse, that is, two 
horses will pull two harrows, and three horses will 
pull three harrows. 

After the land is harrowed once or twice, a light 
iron roller is run over it, and it is then harrowed 
again. The roller is drawn by one or two horses, 
according to its size. The next implement used is 
the chain harrows, which is simply a large square 
net-work of iron rings. This is drawn by two 
horses, and its work is to roll the twitch or couch 
grass up into heaps and shake the sand out of it, and 
leave it in heaps convenient for forking together, and 
then burning or carting away. These constitute 
the whole of the implements used in cleaning the 
land, the operations being repeated until the land is 
ready to sow. The implement used in sowing is 
called a drill, of which there are two sorts, one sowing 
two rows at a time, about 2 ft. 6 in. apart, and which 
is used for sowing root crops, and the other, a much 
larger one, sowing eight or ten rows at once, and used 
to sow corn. 

After the crops are sown, the only implement used 
during the growth of the crop is the horse hoe, of 
which, like the drill, there are two sorts, ono for corn 
and one for roots, the latter taking ono row and the 
former five or six. Of these the turnip hoe is used 
freely as long as the size of the plants will admit it 
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to pass; but the corn hoe is only used once, or at 
most twice. 

The implements used for cutting the corn crops are 
the reaping machine, the mowing machine, the scythe, 
and the sickle. The latter is now nearly obsolete, and 
the scythe is chiefly used on small occupations and in 
places where the larger machines cannot work. The 
reaping machine is used for com only; the mower for 
grass, and occasionally for spring corn, but not for 
wheat. They are drawn by one, two, or three horses, 
according to their size and the breadth of the cut. 

The grass-mowers now in use would, I think, bo 
much improved by making the wheel at the end of 
the knives larger, and, if possible, the same size as the 
driving wheels. Whenever the machine breaks, it 
almost invariably turns out that the breakage is caused 
by the small wheel meeting with some obstruction 
which it cannot surmount. 

The implements used for harvesting the crop 
are the waggon, the Scotch or square cart, and 
the harvest cart. Of these the harvest cart is the 
most convenient; but as ordinary carts are required 
for other purposes, they are the most economical; but 
they should not be used in a hilly country, as they 
throw too much weight on the horse’s back whon going 
downhill, and are apt to take him off his foot when 
going uphill. 

After the corn is harvested, the next implement, 
or rather machine, used is the threshing machine. 
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When these were first introduced they were usually 
worked by horse-power; but this practice has been 
long discontinued, the horse-power being now used 
chiefly for cutting hay, straw, &c., for the cart-horses 
and beasts, and for pulping roots, and sometimes for 
grinding: the threshing machine being now driven by 
a steam engine. 

TEese engines are as yet generally constructed of 
the kind described as portable , that is, the engine can 
be taken anywhere to work, but it cannot take itself 
there. 

There are three kinds of steam engines in use in 
agriculture. First, the fixed engine, only available 
on the farm on which it is placed. The portable 
engine, which is at present in use for letting out and 
going from farm to farm for threshing, and the 
traction engine, which moves itself about the country, 
and is at present used for steam ploughing. 

It would, I think, be a great advantage to farmers 
if the present portable engines were superseded by 
traction engines for threshing purposes. 

It often happens that it is a very great inconveni¬ 
ence to a farmer who -wants to do a day’s threshing, 
to have to break off all his horses to go and fetch the 
steam engine, threshing machine, and straw elevator 
from a village two or three miles off. 

If light traction engines were built which could 
take themselves about the country and pull the drum, 
or machine, and the elevator, after them, they would 

p 
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be found to be a great boon to the farmers, and 
would, I think, supersede the portable engines in the 
same manner that the portable engines have super¬ 
seded the old-fashioned horse-power, or the horse¬ 
power has superseded the flail. 

After the corn is threshed, the next operation is 
to dress or clean it from rubbish. This is in some 
cases performed by the same machine which threshes 
it, but it is more commonly done in the barn, by means 
of a dressing or winnowing machine, and a blower, 
driven by a man turning the handle. These machines 
are sometimes made separately, and sometimes the 
two operations are combined in one machine. In the 
dressing machine the corn passes through two or three 
wire sieves, which are kept in motion by turning the 
handle of the machine, and the blower consists of a 
wheel like the paddle-wheel of a steamer enclosed in 
a box, the wheel being made to revolve rapidly to 
create a current of air, which is brought to bear on 
the corn, and which blows out the light corn, grass 
seeds, &e., and leaves the best corn. 

The hecking barrow, which is used to wheel sacks 
of wheat about, and a bushel measure, eight of which 
go to a quarter, with a weighing machine, and the 
necessary forks, shovels, and brooms, complete the 
list of implements used in the barn. 

Wheat is generally sold by measure, that is, by 
the quarter of two sacks, each containing four 
Ifeshels, but each sack is guaranteed by the seller to 
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contain a certain weight, that is, eighteen stone in 
the ease of wheat, so that it is practically sold by 
weight, and the usual practice of putting up wheat 
for delivery is to set an empty sack on the weighing 
machine and pour wheat into it till it makes the re¬ 
quired weight, and then to tie it up and proceed to 
fill another. 

Implements used in Feeding Stock. 

The implements used in feeding stock, including 
the working horses, are, the turnip-cutter or slicor, 
and the turnip or root-pulper ; the chaff-cutter and the 
corn-crusher or mill. They are driven either by hand 
or by the ordinary horse-power. The object of the 
turnip-cutter is to cut the turnips or other roots into 
slices, to make them easier for the animals to eat. 

They are generally made to cut slices of one of 
two sizes, the larger one the whole size of the root for 
cattle, and the smaller one, the size of a man’s finger 
for sheep. The best description of cutters are made 
to cut one sized slice if you turn the handle one way, 
and the other size if you turn it the other way. 
This construction will be found much the most con¬ 
venient, as the machine can be used indiscriminately, 
either in the field for sheep, or in the homestead for 
beasts, and when used in the homestead the roots can 
be cut to the large size for the large animals, and to 
the small size for the calves. 

The pulper is simply a similar machine, but its 
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action on the roots is more like that of a nutmeg- 
grater, cutting the roots up into a pulp; lienee its 
name. The roots thus treated are generally given to 
fatting cattle, and are mixed with cut hay, bran, and 
meal. There is, I think, no great advantage in 
pulping roots over slicing them for store cattle, and 
the labour, and consequently the cost, is greater. 

The chaff-cutter, as it is commonly called, consists 
of an oblong box with two circular knives set in a 
frame revolving at the end of it; the straw or hay to 
be cut is put into the box, and is cut into short 
lengths by causing the knives to revolve rapidly; 
there is a rack-work contrivance in the box, which keeps 
pushing the straw forward as the knives cut it. The 
knives are turned by either horse- or steam-power, 
and the box is supplied with straw, or 4 fed/ as it is 
called, by hand. 

On smaller occupations a simpler form of chaff- 
cutter is used. In these the man has one long knife 
attached to the machine at one end, and with a handle 
at the other, and he holds a short fork in his left 
hand, with which lie pushes on the straw, while he 
cuts slices off it by means of the knife with his right 
hand, compressing the straw with his foot by means 
of a treadle. 

In addition to the chaff-cutter and the turnip- 
pulper, a mill to grind or crush the corn is often 
used, and might with advantage be used more fre¬ 
quently than it is on the smaller occupations. Mills 
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were formerly constructed solely of stones but iron 
mills are now introduced by the agricultural imple¬ 
ment makers which will not only crush the corn, 
making it more suitable for horses, but will grind it 
into meal fit to feed pigs with or even flour suitable 
for making bread. 

When corn is fetching a low price it is a question 
whether as much money cannot be made of it by 
consuming it in this manner on the premises instead 
of selling it. These iron mills can be turned by hand, 
horse-, or steam-pow T er. 

Steam Cultivation . 

The practice of ploughing the land by means of 
steam, although it is of comparatively recent origin 
compared with threshing by steam, has still attained 
a sufficient prominence to be entitled to rank as one 
of the operations of the farm, and for the steam 
engine and tackle to be classed among the ordinary 
implements of husbandry. For many years experi¬ 
ments were tried with different kinds of machinery 
and different methods of working, but the practice 
which has up to now apparently found the most 
favour is to have two traction or self-moving steam 
engines, one at each side of the field with a windlass 
to each steam engine round which the engine winds 
a wire rope attached to a frame containing a number 
of plough-shares. 

By this contrivance each engine alternately winds 



214 


.FARMS AND FARMING. 


up the rope, and in doing so draws the ploughs from 
the other side of the field, the engines moving on as 
the land gets ploughed until the field is finished. 

It would not seem to a casual observer that this 
is the best method that could be adopted. It lies 
open to the objection of having not only to buy two 
engines instead of one to start with, but to have them 
twice as powerful as they ought to be to do the sam 
quantity of work. 

That is, if two engines, each pulling half the 
number of ploughs, were set to work in a field and 
could be kept at work continuously they would do as 
much as they now do in a day, when pulling twice as 
many ploughs at once but only pulling them one 
way. 

This is a very grave objection to the plan on the 
score of expense. Two sets of men, one to each 
engine, are required; two fires have to be kept up, 
while each engine only works actually half the day. 

If this intermittent manner of performing the 
work could be avoided, it would materially diminish 
the expense attending steam ploughing, and probably 
cause a proportionate expansion in the area of land 
cultivated in this manner. 
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ON ENSILAGE, ETO. 

What is ensilage? is a question which many of 
my readers will ask, and what is the meaning of 
the word silo ? 

Ensilage may be described briefly as preserved 
grass, and a silo as the jam-pot in which the grass 
is preserved. The method of making ensilage is to 
mow the grass when in the ordinary condition for 
making hay, and as soon as it is mown, instead of 
leaving it to wither in the sun as is the plan when it 
is intended for hay, instead of this, to cut it up into 
short lengths, something in the manner in which hay 
and straw is cut for cart-horses to eat, and after it is 
cut, to store it in a proper receptacle while it is still 
green, applying great pressure by means of either 
weights or levers in order to compress it into the 
smallest possible compass as well as to drive out all 
the atmospheric air possible, to intermingle slight 
applications of salt between the layers of the ensilage, 
and when the pit or building in which the grass is 
stored is full, to hermetically seal it in order to 
exclude the action of the atmosphere and leave it 
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until winter, and when the building is opened the 
grass in the state in which it will then be found is 
called ensilage. 

The discovery of the practicability of thus preserv¬ 
ing grass until winter without losing its succulent or 
juicy qualities was, I believe, first made in America. 
When introduced into this country it was tried as an 
experiment on a small scale by a few people, and 
being found to give good results, soon attracted the 
attention of the educated agricultural world generally, 
and is now being tried in almost every variety of 
shape and way all over the country. 

The advantages claimed for ensilage are :— 

1st. That it supplies the place of green food at a 
time when there is no green food to be procured off 
the land, and thereby gives the animals the benefit, so 
to speak, of a summer’s run in winter, 

2nd. That it produces, in the case of mileli cows, 
a larger quantity of milk than can be obtained from 
the ordinary winter food. 

3rd. That as it is not necessary that the grass 
should be absolutely dried when stored in the silo, it 
is practicable to make ensilage in weather in which it 
would be very difficult to make hay. 

It is probably the last-named qualification claimed 
for it which has caused public attention to bo so 
widely directed to the subject. 

For the last few years haymaking has been carried 
on under considerable difficulties as regards weather, 
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and people have hailed with avidity any plan which 
will either enable them to dry the hay independent of 
the weather or to preserve the grass without its being 
dried at all, and this latter condition the practice of 
turning the grass into ensilage seems to fulfil. 

We now come to the receptacle in which the grass 
treated as I have described above is stored. 

In this case, as in that of most other new dis¬ 
coveries, a certain time must elapse before the dimen¬ 
sions and mode of construction considered most suit¬ 
able is fixed by public experience. The conditions 
required appear to be, first, that it should be dry 
and watertight; secondly, that it should be capable, 
when filled, of being hermetically scaled to exclude 
the air; and, thirdly, that it should be so constructed 
as to bear the lateral pressure caused by compressing 
the grass. 

In addition to these a movable top is necessary, as 
it is found that however great a pressure is put on 
the grass to begin with, there is still a settling or 
shrinkage which requires to be either filled up and 
made good by inserting fresh ensilage into the silo, or 
by letting the lid or covering of the silo sink as the 
ensilage diminishes in bulk, the difficulty in both 
cases being to accomplish the object without letting 
in atmospheric air, which is found to have a preju¬ 
dicial effect on the keeping properties of the ensilage 
already stored. 

Subject to these conditions, almost any receptacle 
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can be applied to the purpose from a beer barrel to a 
gasometer. The silos may be constructed either of 
wood, iron, or brickwork; they may consist of pits 
sunk in the ground, or of buildings erected above; 
but in the case of pits sunk in the ground, the diffi¬ 
culty of avoiding damp will be greater, though the 
facilities for compressing the grass will be greater, 
and difficulty of excluding the atmosphere will be less. 
In low, flat countries it will be more advisable to con¬ 
struct the building above ground. 

In many eases, where the occupier of the land 
may happen to have two sets of buildings, one of 
which he does not require, it will not be found difficult 
to make use of an old barn, and the expense of con¬ 
verting it into a silo will be less than the cost of build¬ 
ing a new one. 

I have mentioned above that the two conditions 
involving the greatest difficulty at present in the mak¬ 
ing of ensilage are the compressing of the grass to the 
requisite extent, and the exclusion of the atmosphere 
when the stack is completed. 

The modes hitherto adopted of compressing the 
grass are three, first, throwing in small quantities of 
grass at a time, and beating each layer firmly down 
by the use of instruments resembling a pavior’s 
rammer, used 10 give a firm surface to the stones on 
a fresh made road. 

Second, to have a movable lid to the pit or build¬ 
ing, and apply, the pressure all over at once by means 
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of weights; and, third, to compress the grass by the 
use of levers. 

The difficulty attending the first-named method, 
namely, ramming, is to get the pressure applied 
equally all over the surface. 

The difficulty attending the second is the great 
weight required to give the requisite pressure over the 
whole surface at once. 

And the third method requires an apparatus con¬ 
structed on purpose. 

Beating the grass down with a rammer will prob¬ 
ably be found the best when experimenting on a small 
scale, as the outlay involved in providing materials to 
work with will be small; but where a larger surface is 
required to be pressed it would be difficult, if not im¬ 
possible, to get each workman to do their work exactly 
alike, so as to produce a uniform pressure, and some 
parts would be found to be faulty when the pit came 
to be opened. 

In the case of using the power of a lever to com¬ 
press the grass, it would, I think, be found practicable 
to compress the grass in blocks of, say, a cubic yard, 
by means of a frame of this dimension, with a screw 
or lever attached to it. 

In this case the grass would be compressed (after 
being cut into lengths) before being placed in the silo 
instead of after it has been placed there, and in small 
quantities at a time instead of 6ver the whole surface 
at once. 



220 


FARMS AND FARMING. 


A machine constructed on this plan is now in use 
lor compressing trusses, of hay. It is easily moved 
about from place to place, and the pressure is applied 
by one horse walking round in a circle at the end of a 
lever. 

As regards the building or pit prepared for the 
storing of the ensilage, it will no doubt be the case 
for some time that present existing buildings will bo 
adapted and used instead of new silos built for tlxo 
purpose. Pits may be constructed with advantage 
where the ground is on a declivity, so as to afford a 
ready means of draining away both the soakage of the 
ground and the moisture of the ensilage; but these 
can hardly be constructed where the ground is Hat, 
on account of the water, and in these cases the build¬ 
ing will have to be erected above ground. Where the 
silo is intended to be a permanent addition to the 
farm, and has to be constructed entirely of fresh 
material, it is a question whether it would not be 
found best worth while to have it constructed of iron 
on the same plan on which a gasometer is now con¬ 
structed—that is, a circular iron pit of the required 
dimensions, with a circular iron cover fitting tightly 
on the pit, in the same manner as the lid of a band¬ 
box fits on a band-box. 

This lid is raised and lowered by chains attached 
to it which pass over pulleys, and have weights 
attached to them. 

By having a silo of this construction, the pressure 
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could be regulated, and the lid or cover could be made 
to sink as the ensilage diminished in bulk. 

I have inserted a sketch of a silo, designed as I 
have described, in section. 



It will be seen by the drawing that the lid or cover 
of the silo is suspended by four or more chains at¬ 
tached to the bottom of the lid, and passing over 
pulleys which are fixed on the top of stout iron or 
wood posts (telegraph posts might be used for this 
purpose) stayed with galvanisod wire as shown in the 
drawing. 

It will be seen that by applying weights to the 
other ends of the chains at a, a, the weight of the lid 
would be balanced, and the lid could bo raised by 
applying more weight on the chains than the weight 
of the lid. 
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When the Hilo was filled, and it was desired to 
apply the requisite pressure, the weights would be 
taken off the ends of the chains which pass over the 
pulley, and applied to the short chains attached to 
the lid at b, b. By increasing these weights almost 
any amount of pressure could be applied, in addition 
to the weight of the lid or cover itself. 

The grass could be put in through a door, n, on 
the top of the lid, which should be securely fastened 
when the silo is full, and the liquid could he allowed 
to run out through taps, c, c, at the bottom. 

The first mention of anything approaching to the 
storing of grass in its green state as cut occurs in 
‘ The Bide to Khiva,’ written by Colonel Burnaby. 
At page 248 I find the following paragraph :— 

‘We now encountered a party of men and women, 
who were engaged in unearthing a quantity of grass 
from a deep cutting in the ground. 

‘This grass had been mown in the previous 
autumn, and was thus preserved until such time as 
the owner required it, the extreme cold, or perhaps 
the dryness of the air, keeping the grass as fresh as 
the day it was cut.’ 

This was published in 1875. 



PART IV. 
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CHAPTER I. 

ON THE LAWS THAT GOVERN THE RELATION OF 
CAPITAL AND LABOUR. 

What is a fair day’s wages ? is a question that has 
often been asked by political economists but never 
very satisfactorily answered. One man will say, a fair 
day’s wages is a sum that will enable the workman to 
live. Another will say, a fair day’s wages is such a sum 
as an employer can afford to give, having regard to 
making a reasonable profit for himself ; these are both 
excellent definitions in their way but, unfortunately, 
they are only right when there is such a profit on the 
transaction as to enable both parties to feel satisfied 
with what they receive. It often happens, however, 
that the sum to be divided between the employer and 
the employed is not sufficient to furnish what will 
enable the workman to live in comfort and the 
employer to got a fair profit, and then both those 
definitions fail. 

Other writers will say that the amount of a day’s 
wages will depend entirely on the law of supply and 
demand. This is right to a certain extent, but is 
faulty as a definition, inasmuch as it does not give 

Q 
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any starting-point, or point of departure, from which 
the law of supply and demand can begin to operate. 

We can imagine a case in which tins state of 
supply and demand are equally unknown to both 
parties, or for some reason does not exist, as for 
instance in the first bargain of the kind ever made 
between two parties. I will give an illustration. 

Let us suppose two men meeting one another in a 
deserted and sterile land, both of them hungry and 
thirsty, and one of them carrying a loaf of bread and 
the other a bottle of water. Here each wants some¬ 
thing that the other, and no ono else so far as they 
know, can supply them with. Under these circum¬ 
stances one is naturally led to conclude that they 
would share the loaf and the water equally, and 
that if they did not do so it would be because 
one of them wanted what the other had to a 
greater extent than the other wanted what the first** 
had. We therefore take it that the following is the 
correct way of putting the case, and furnishes us with 
the first great law regulating capital and labour, which 
is this:— 

In all transactions between one man and another, 
anything other than equal division must depend on the 
law of supply and demand. 

We will now go a step further in our illustration 
and suppose that one of the men, having exchanged 
half his loaf for half a bottle of water, proceeds on his 
way without eating or drinking what ho has got, and 



ON CAPITAL AND LABOUB. 


227 


meets a third man, hungry and thirsty, but with 
only a loaf of bread ; in this case one of the men is 
absolutely without one of the things necessary to him, 
while the other, although having less of each com¬ 
modity than the first has of the one commodity he 
possesses, still has enough for his actual necessities. 
In this case it is easy to see that the man who has 
both bread and water will not be willing to divide on 
the same terms as he did the first time, but will 
demand and probably succeed in getting a larger 
equivalent of bread than he parts with of water; this 
leads us to the second great law in bargaining, 
namely:— 

That in the earlier stages of a thing, the man who is 
the most independent of the other will get the advantage. 

Here the law of supply and demand is brought to 
bear directly and forcibly on the two parties making 
the exchange. 

And this, that is in the earlier stages of the 
business, is the only time when the law of supply and 
demand controls the whole of the transaction, as I 
shall endeavour to show by continuing the illustration. 

Let us now suppose that the first-named man who 
has now met two men each having only half what 
they want, and whom we will call A. for the sake of 
easily distinguishing him, let us suppose that he 
continues on his road and meets in succession 
a series of men, B. C. D. &e., bearing alternately 
bottles of water and loaves of bread. 
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In this case A. will soon conclude flint there is a 
supply both of loaves of broad and of bottles of water 
but that they are in different hands, mid that Ik* 
himself is in possession of two advantages over the 
men he meets, first that he has some of both the 
things in his possession which they have not, and 
secondly, that he knows that thei*e are a number of 
each kind of the articles in existence which the others 
do not know* 

In this ease A. will have a double advantage over 
B. CL D. &c., first the advantage of being independent 
of them, whereas they are not independent of him, 
and secondly, the advantage of superior knowledge, 
that is, the knowledge of his power of getting further 
supplies of anything he parts with, and he will be 
able to make use of both these advantages to his own 
benefit. 

Here, then, the third great law comes into 
operation. 

In all cases of bargaining , when the matter is es¬ 
tablished and business becomes extended, the man who is 
in possession of the best information will have the 
advantage . 
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CHAPTER II. 

ON THE UNEARNED INCREMENT OF LAND FALSELY 
SO-CALLED. 

There is a legend extant that in a former history of 
Ireland there was found put down in the index a 
chapter headed, ‘ On Snakes,’ and on turning over the 
leaves of the book till the page indicated was arrived 
at, the reader found the following, * There are no 
snakes in Ireland.’ 

Without cutting my readers quite as short as this, 
I would wish to point out that there is absolutely no 
such thing as any unearned increment in land, and 
that of all mischievous fallacies hit on by unpractical 
philosophers, this is one of the most mischievous. 

Land of itself is worth nothing and produces 
nothing of value to man without labour. Land, from 
the greater development of facilities for cultivating it, 
or from a greater demand for the articles supplied 
from it, may command a higher price at one time 
than another, but it is the increased opportunity for 
earning money and not any money derived without 
labour, that is getting sold, and the same causes which 
elevated the price of it may, when reversed, depress it 
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as much. The value of the right of tilling the land 
rises precisely in proportion as people want it, and falls 
in proportion as they don’t want it, and is governed 
by the same fluctuations which causes everything else 
that has a money value to be worth more money in the 
estimation of men at one time than it is at another. 
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ON THE TAXATION OF LAND. 

have heard it stated occasionally (I need not say 
hat it was by people who were neither owners nor 
occupiers of land) that the country, that is the nation, 
would be more prosperous as a whole if the whole of 
the taxation of the country were put upon land. But 
I question if anyone professing to hold that opinion 
could even indicate what he meant by putting the 
whole taxation of the country upon land. It would, 
no doubt, be tolerably clear sailing for him to point 
out that if everyone whose income was derived from 
anything other than agriculture ceased to have to 
pay taxes, those people would have more money to 
spend than they have now; but there his elucidation 
of the matter would have to end. Given the problem 
that, say, ninety millions of money has to be raised 
by taxation and that he iB debarred from any other 
source of revenue except what he can got from the 
land, and ho will find that he is confronted with an 
impassable barrier to success. The soil of itself will 
produce nothing valuable without the labour of man 
directly, or the employment on it of capital which 
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represents, as everyone knows, the stored up labour 
of former men. 

If the State was the absolute owner of a large 
tract of land and nothing more, not one shilling could 
they draw from it until someone came to their assistance. 
The right of cultivating the soil for one’s own benefit 
and the reasonable security of the enjoyment of that 
right, is the only thing that any Government has in 
its power to offer, or that any individual proprietor of 
land has to sell. For all the rest they either of them 
will have to depend entirely on how much they can 
make it worth the while of the cultivator to give 
them, out of the money he is enabled by this quiet 
and peaceable possession to earn for himself. It is 
easy to sec that if individuals who have acquired this 
right are to have the power of parting with it to 
another individual for a consideration, then the 
ownership of land as apart from the cultivation of it 
is an established fact. For the sake of argument, 
however, I will suppose that this is not the case and 
that everyone who occupies, that is, who farms the 
land, ceases to have any interest in it as soon as he 
ceases to occupy it. In this case as soon as tho 
occupier became unable or unwilling to cultivate tho 
land he had any longer, he would surrender it and 
the State would have to find at onco a now tenant 
willing to take it, able to cultivate it, and with 
sufficient means to enable him to pay for doing so. 
And if this failed to do so the revenue from that land 
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would cease at once. That is to say, the State would 
be thenceforth altogether dependent for its revenue 
on the convenience, or even the caprice of the cultiva¬ 
tors of the soil, that is, on the will of one particular 
industry instead of depending on all the industries 
combined. 

Let us, however, without at present going further 
into this question, turn our attention for awhile to 
facts as they are and see what is the effect produced 
by putting any tax on land. I will simplify matters 
by doing away with the distinction between the 
owner of land and the occupier, and look upon them 
as representing the same individual, for whichever pays 
the taxes to the State, the money to pay it with must 
be derived from the sale of something that is produced 
from the land by means of the labour or skill or 
capital of the person who cultivates it. 

As far as the rest of the country is concerned, it 
is immaterial whether the owner of the land is him¬ 
self the cultivator or whether he goes into partnership 
with someone else to cultivate it for him and give 
him a certain share of the profits. In either case 
any money taken away from the two by taxation 
diminishes tho profits of the firm. And as the firm is 
a firm engaged in the production of food and the sale 
of that food to others, tho imposition of any taxation 
is an impost on one particular branch of industry. 

Now, as I Baid before, the soil left entirely to itself 
will produce nothing saleable, and therefore in taxing 



234 


FARMS AND FARMING. 


the produce of the soil you are not taxing the soil itself 
but you are levying a fine on the capital and labour em¬ 
ployed on the soil, and as it is quite optional for anyone 
to decide whether he will employ his capital or his 
labour in producing food or in producing something 
else which will yield him a profit, it will bo seen that 
in proportion as you diminish by taxation the profits 
arising from the production of food, that is, from 
agriculture, in just so great a proportion do you take 
away the inducement to employ capital in the 
developing the resources of the land in preference to 
employing it in some other branch of industry, unless 
you tax the other industries in the same proportion. 

It is a fact which no one will contradict that 
whatever may be the profit respectively to the culti¬ 
vator there is no doubt that the application of a largo 
amount of capital per acre to the land materially 
increases the gross produce either of meat or corn. 
Hence it follows that any legislation which makes the 
investment of capital in agriculture attractive, in¬ 
creases by so much the quantity of corn and meat 
produced in the country, and diminishes the neces¬ 
sity of the country buying corn or meat elsewhere, 
and that in proportion as a country levies taxes on 
the producers of food, and renders that industry un¬ 
attractive, in such a proportion will they have to buy 
their food elsewhere instead of getting it at home for 
nothing. 
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Freeoo & Sivewright'a Telegraphy, 8#, Gd, 

Rutley’s Study of Rocks, 4#, 6d, 

Shelley's Workshop Appliances, 4 s. Gd. 

Thomas Structural and Physiological Botany, 8#, 

Thorpe’s Quantitative Chemical Analysis, 4a. 6 d. 

Thorpe & Muir’s Qualitative Analysis, 3#. Gd. 

TiMen's Chemical Philosophy, 3#. Gd. 

Unwin's Machine Design, 6#, 

Watson's Plane and Solid Geometry, 8#. Gd. 

Tyndall's Floating Matter of the Air. Crown Svo, 7s. Gd. 

— Fragments of Science. 2 vols. post 8vo, 164. 

— Heat a Mode of Motion, Crown Svo, 124, 

— Lectures on Light delivered in America. Crown Svo, 7s. Gd. 

— Lessons in Electricity. Oj own Svo. 24.6df. 

— Notes on Electrical Phenomena. Crown 8vo. Is. sewed, 3.4, Gd. doth. 

— Notes of Lectures on Light, i Jrown Svo. I#. sewed, 1#. Gd. cloth 
—* Sound, with Frontispiece & 203 Woodcuts, Crown 8vo. 104. Gd. 

Von Cotta on Bocks, by Lawrenoo. Post 8vo. 14#. 

Wood’s Bible Animals. With 112 Vignettes. 8vo, 10 #. Gd. 

— Common British Insects. Crown Svo. 8#. Gd. 

—■ Homos Without Hands. 8vo. io#. Gd, Insects Abroad. 8vo. 10#. Gd. 

— Insects at Home. With 700 illustrations. Svo. 10 j. Gd. 

— Out of Doors. Crown Svo. f>#, 

— Strange Dwellings. Crown Svo. 5#, Sunbeam Edition, 4to, Gd. 

CHEMISTRY AND PHYSIOLOGY. 

Buokton'e Health in the House, Lectures on Elementary Physiology. Cr. 8vo. 2s 
Jago'a Inorganic Chemistry, Theoretical and Practical. Fcp. Svo. 2s, 

Miller’s Elements of Chemistry, Theoretical and Practical, 3 vols. Svo. Part 1. 
Chemical Physics, 16#. Part II. Inorganic Chemistry, 24#. Part III, Organic 
Chemistry, price 81#. Gd 

Beynolds's Experimental Chemistry. Fcp. Svo, * PartJ. 1#. Gd. Part II. 2#* Gd. 
TUden *0 Practical Chemistry, Fop. Svo. 1#, Gd. 

Watts's Dictionary of Chemistry. 3 vols. medium Svo. £15.2#. Gd. 

THE FINE ARTS AND ILLUSTRATED EDITIONS. 
Dresser's Arts and Art Manufactures of Japan. Square crown Svo, 31#. Gd. 
Bastlake's (Lady) Five Groat Painters. 2 vols, crown Svo, 16#. 

—• Notes on the Bicra G allery, Milan. Crown Svo. 5#. 

— Notes on the Louvre Gallery, Paris. Crown Svo. 7s. Gd. 

Hulme's Art-Instruction in England. Fcp, 8vo. 3#. 6c?., 

Jameson's Sacred and Legendary Art, 6 vols. square crown Svo, 

Legends of the Madonna. 1 vol. 21#. 

— — — Monastic Orders. 1 vol. 21#. 

— — Saints and Martyrs, 2 vols, 81#, Gd. 

— — — Saviour, Completed by Lady Eaatlake. 2 vols. 42#. 
Longman's Three Cathedrals Dedicated to St. Paul. Square crown Svo. 21#. 
Macaulay's Lays of Ancient Borne, illustrated by Scharf. Fcp. 4to, 10#. Gd. 
The same, with lvry and the Armada^ illustrated by Weguelin. Crown Svo. 6#. 
Macfarren's Lectures on Harmony, Svo. 12#, 

Moore’s Irish Melodies. With 161 Plates by D, Macb'se, R.A, Super-royal 8 Vo. 21#. 

— L&Ua Eookh, illustrated by Tenniel. Square crown Svo. 10#. Gd. 

New Testament (The) illustrated with Woodcuts after Paintings by the Early 
Masters. 4to, 21#. cloth, or 42s. morocco 
Forty on Greek and Boman Sculpture. With 280 Illustrations engraved on 
Wood. Square crown 8vo. 81#. Gd . _ 
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General Lists of New Worlcs, 


THE USEFUL ARTS, MANUFACTURES, 

Bourne’s Catechism of the Steam Engine, Fcp. 8 va. 64 , 

— Examples of Steam, Air, mid Gas Engines, 4to. 70s, 

— Handbook of the Steam Engine. Pep. 8 vo. 04. 

— Recent Improvements in the Steam Engine, Fcp. 8 vo, (5i, 

— Treatise on the Steam Engine. 4 to. 42#. 

Brassey’s British Navy, with many Illustrations. 5 vols. royal 8 vo. (; /. 
Oresy*s Encyclopaedia of Civil Engineering. 8 vo. 2 Si. 

Oulley’s Handbook of Practical Telegraphy. 8 m 16#. 

Kastiake’s Household Taste in Furniture, &c. Square crown 8 vo, 144, 

Fairbaarn’s Useful Information for Engineers, 8 vola, crown 8vo, lit 4 . 6d, 

— Mills and Millwork. 1 vol. 8vo. 254, 

Gwilt's Encyclopedia of Architecture. 8vo. 52 4 , M. 

Seri's Metallurgy, adapted by Crookes and libhrJg, 8 vote. 8vo, £4. l&i, 

Loudon’s Encyclopaedia of Agriculture, 8vo. 21#. 

— — — Gardening, 8vo, 214. 

Mitchell's Manual of Practical Assaying, 8vo. 81 s. 6d. 

Northcott’s Lathes and Turning, 8vo. 184. 

Payen's Industrial Chemistry Edited by B, H. Paul, Ph.D. 8vo. 424* 

Piesse's Art of Perfumery. Fourth Edition. Square crown 8vo. 21#. 

Bennett’s Treatise on the Maxine Steam Engine, 8vo. 21#. 

Tire’s Dictionary of Arts, Manufactures, &. Mines. 4 vols. medium 8vo. £7 h 
Yille on Artificial Manures. By Crookes, 8vo, 21#. 

RELIGIOUS AND MORAL WORKS. 

Abbey & Overton’s English Church in the Eighteenth Century, 2 vols. 8 vo. 864 . 
Arnold’s (Rev, Dr. Thomas) Sermons, 6 vols. crown 8 vo. 54 , eaoh. 

Bishop Jeremy Taylor’s Entire Works With Life by Bishop Heber. Edited by 
the Rev. 0. P. Eden. 10 vols. 8vo. £5.5#. 

Boultbee'e Commentary on the S9 Articles, Crown 8vo. 64 , 

— History of the Church of England, Pre-Reformation Period. 8vo. 15#. 
Bray’s Elements of Morality, Fcp, $vo. 2#. 6d. 

Browne’s (Bishop) Exposition of the 89 Articles, 8vo. 16#, 

Calvert’s Wife’s Manual. Crown 8vo, Qs. 

Christ our Ideal. 8vo. 84, 6& 

Oolenso’s Lectures on the Pentateuch and the Moabite Stone, 8vo. 1 2s, 

Oolenso on the Pentateuch and Book of Joshua, Crown 8vo, «i. 

Gender's Handbook of the Bible, Post 8vo. 7#. 6<2. 

Ooaybeare & Howson'sLife and Letters of St. Paul i— 

library Edition, with all the Original Illustrations, Maps, Landscapes on 
Steel, Woodcuts, &o. 2 vols. Ato, 42#, 

Intermediate Edition, with a Selection of Maps, Plates, and Woodcuts, 
2 vols. square crown 8vo, 21#, 

Student’s Edition, revised and condensed, with 46 Illustrations and Maps, 
1 vol, crown 8vo. 7#. 6d. 

Creighton’s History of the Papacy during the Reformation. 2 vols* 8m 824* 
Davidscm’s^Introduction to the Study of the New Testament. 2 vols. 8m 80s, 
Edersheim’s Life and Times of Jesus the Messiah. 2 vol?. 8vo, 424 , 
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General lists of Hew Works. 


BUieott’s (Bishop) Commentary on St. Paul’s Epistles. Svo. Galatians, 8 #, (Id 
Ephesians, $»< Gd, Pastoral Epistles, 10#, Gd, Philippiaus, Coiosesians and 
Philemon, 10#. Gd, TheasalouianB, 7#. 64. 

Blllcott’s Lectures on the Life of our Lord. Svo. 12#. 

— Antiquities of Israel, translated by Solly, Svo, 12 #. 64. 

Bwald'n Christ and His Time, translated by J. F, Smith, Svo, 16#. 

— History of Israel, translated by Carpenter & Smith. 6 vols. 8 vo. 79#. 
Gospel (The) for the Nineteenth Century, 4th Edition, 8 vo, 10#, 6 d, 

Hopkins’s Christ the Consoler. Pep, Svo. 2#, Gd, 

Jukes’s New Man and the Eternal Life. Crown 8 vo. 63 . 

— Second Death and the Restitution of all Things. Crown 8 vo. 8 #, 64. 

— Types of Genesis, Crown Svo, 7#, 64. 

Kalisch's Bible Studies, Part I. the Prophecies of Balaam. 8 vo, 10#. Gd. 

Part II, the Book of Jonah, 8 vo. 10#. Gd, 

— Historical and Critical Commentary on the Old Testament; with a j 
New Translation, Vol. I, Go/ms, Svo. 18#. or adapted for the General 
Header, 12#, Vol. II. Exodus, 10 #. or adapted for the General Reader, 12#. 
Vol. Ill, levittcus, Part 1 . 15#. or adopted for the General Reader, 8 #. 
Vol, IV. Zeviticus, Part II. 15#. or adapted for the General Reader, 8 #, 

Keary’s Outlines of Primitive Belief. 8vo. 18#. 

Lyra Gcrmanica: Hymns translated by Miss Winkworth, Fcp, 8 vo. 5#, 

Manning’s Temporal Minion of the Holy Ghost. Crown Svo, S#. 64, 

Martineau’fi Endeavour* utter the Christian Life. Crown Svo, 7#. 64, 

*— Hymn? oi Praise and Prayer, Crown 8 vo. 4#. 64. 82mo. 1#. 84, 

— Sermons, Hours ot Thought on Sacred Things. 2 vols, 7#, 64, each. 

Mill's Thru© Essays on Religion. 8 vo. 10#, Gd. 

MonselTs Spiritual Bongs for Sundays and Holidays. Fop, Svo, 6 #, lSmo.2#, 
Mttlier's (Max) Origin & Growth of Religion. Crown Svo. 7#. Gd. 

— Soienee of Religion. Crown Svo. 7s, Gd. 

Newman’s Apologia pro Vita Sufl. Crown Svo, 6 #, 

Sewell’s (Miss) Passing Thoughts on Religion, Fcp. Svo. 8 #. 64, 

*-* — Preparation for the Holy Communion. S 2 mo. 8 #. 

Seymour’s Hebrew Psalter. Crown Svo. 2 #. Gd, 

Smith’s Voyage and Shipwreck of 8 t. Paul. Crown Svo. 7s. Gd. 

Supernatural Religion. Complete Edition. 8 vols. 8 vo. 86 #. 

Wh ately’s Lessons on the Christian Evidences. 18mo. Gd* 

■White's Four Gospels in Greek, with Gi eek-English Lexicon. 82mo, 5#. 

TRAVELS, VOYAGES, &.c. 

Baker’s Eight Years in Ceylon, Crown Svo. 7#, Gd, 

— Rifle and Hound in Ceylon, Crown 8 vo, 7#, 64. 

Ball's Alpine Guide. 8 vols. post 8 vo. with Maps and Ulustratlonfl t—I. Western 
Alps, 6#, Gd. II, Central Alps, 7#. 64. III. Eastern Alps, 10#, Sd. 

Ball on Alpine Travelling, and on the Geology of the Alps, 1 #. 

Brassey’s Sunshine and Storm in the East. Crown Svo, 7#. Gd. 

— Voyage in the Yacht * Sunbeam,’ Crown Svo. 7s. Gd, School Edition, 
fop. Svo, 2#. Popular Edition, 4to. Gd, 

Freeman's Impressions of the United States of America. Crown Svo. 6 #. 

Hassall’s San Remo Climatically considered. Crown 8 vo. 5s. 

Miller’s Wintering in Sue Riviera, Post Svo. Illustrations. 7#. 64. 

London, LONGMANS & CO. 



General Lists of New Works, 


The Alpine Club Map of Switzerland. In Four Sheets. 42s. 

Three in Norway. By Two of Them, Crown 8vo. Illustrations, 6*. 
Weld's Sacred Midlands. Crown 8vo, 10*. 6d, 


WORKS OF FICTION. 

Arden. By A. Maiy F, Robinson. 2 vols. crown Svo. 12, 1 1 . 

Aut Caesar aut Nihil. By the Countess you Bothmor, II vols. crown Svo. 21 <?. 

Because of the Angels. By M. Hope, 2 vols. crown 8vo. 12*. 

Brabourne’s (Lord) liiggledy-Pigglody. Crown 8vo, 3i. Qd. 

— — Whispers from Fairy Band, Crown Svo. 8*. 64. 

Cabinet Edition of Novels and Tales by the Earl of Beaconsfield, K.G. 11 vols. 
crown Svo. price 6*. each. 

Cabinet Edition of Stories and Tales by Mias Sewell. Crown Svo. doth extra, 
gilt edges, price 3a. Gd. each 

Amy Herbert. Clove Hall. A Glimpse of the World. 

The Earl’s Daughter. Katharine Ashton, 

Experience of Life. Laneton Parsonage, 

Gertrude. Ivors. Margaret Percival, Ursula. 

Novels and Tales by the Earl of Beaconsfleld, K.G. Hughenden Edition, with 2 
Portraits on Steel and U Yignettes on Wood. 11 vols. crown 8vo, 42. 2*. 

The Modern Novelist’s Library. Each Work in crown Svo, A Single Volume, 
complete in itself, price 2*. boards, or 2*. Gd, cloth :~~ 


By the Earl of Beaconsfleld, K.G. 
Lothair. Coningsby. 

Sybil. Tailored, 

Venetia. Henrietta Temple. 
Contarini Fleming. 

Alroy, Ixion, &c. 

The Young Dulce, &o. 

Vivian Grey. Endymmn, 

By Bret Harte. 

In the Carquinez Woods. 


By Major Whyte-Melville. 
Digby Grand. 

General Bounce. 

Kate Coventry, 

The Gladiators. 

Good for Nothing, 
Holmby House. 

The Interpreter. 

The Queen’s M&rtos. 


In the Carquinez Woods. By Various Writers. 

By Mrs. Oliphant. The Atelier du Lys. 

In Trust, the Story of a Lady Atherstono Priory, 

and her Lover. Bmgomaater’s Family, 

Elsa and her Vulture. 

By Anthony Trollope. Mademoiselle Mori, 

Barchester Towers. The Six Sisters of the Valleys. 

The Warden. Unawares. 

Novels and Tales of the Earl of Beaconsfield, K.G. Modem Novelist’s Library 
Edition, complete in 11 vols. crown Svo. prico £1,13*. cloth extra. 

In the Olden Time, By the Author of ‘ Mademoisollo Mori.* Crown Svo, (1*. 
Messer Agnolo’s Household. By Leader Scott, Crown Svo. 6*. 

Thicker than Water. By James Payu, 3 vols. 21*. 

Under Sunny Skies. By the Author of * Robert Forrester,’ 2 vols. 12*. 

Whom Nature Leadeth. By G. Noel Hatton. 3 vols 2U. 

POETRY AND THE DRAMA, 

Bailey’s Festus, a Poem, Crown Svo, 12*. 64, 

Bowdler’s Family Shakspeare. Medium 8vo. 14*. 6 vols, fop. Svo. 21*, 

Cayley's Iliad of Homer, Homometrically translated, Svo, 12*. 84, 
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General lista of New Works.. 


Goniugtou’s iSSfidd of Virgil, translated into English Verse, Crown 8vo. 9#, 

— Prose Translation oE Virgil’s Poems. Crown 8vo. 9s. 

Goethe’s Faust, translated by Birds, Large crown 8vo. 12#, fid. 

— — translated by Webb. 8vo. 12a. fid. 

— — edited by Selss. Crown 8vo. 5s. 

Ingelow’s Poems. New Edition, 2 vols, fop. 8vo. 12s. 

Macaulay’s Lays of Ancient Kome, with Ivry and the Armada, lfirao, 3s. fid. 
The same, Cheap Edition, fcp. 8vo, Is. sowed, Is, 6d. cloth, 2s. fid, doth extra. 
Southey’s Poetical Works. Medium 8vo. 14s. 

RURAL SPORTS, HORSE AND CATTLE MANAGEMENT, &c. 

Dead Shot (The), by Marksman. Crown 8vo. 10s. fid, 

Sltzwygram’s Horses and Stables. 8vo. 10s. fid. 

Francis's Treatise on Pishing in all its Branches. Post 8vo. 15s, 

Horses and Boads. By Free-Lance. Crown 8vo. 6s. 

Howitt’s Visits to Remarkable Places. Crown 8vo. 7s. fid, 

Jefft-ifoH* The Bed Door. Crown 8m <U. fid. 

Miles’s Hoiso'a Poot, and How to Keep it bound. Imperial 8vo. 12s. fi J, 

— Plain Treatise ou Horse-Shooing. Post 8vo. 2s, fid. 

— Remarks ou Horsee* Teeth. Post 8vo. Is. 6d. 

— Stables and Stable-Fittings, Imperial 8vo. 15s. 

MUner’a Country Pleasures, Crown 8vo. (is. 

Nevile’s Horse® and Biding, Grown 8vo. 6s, 

Bonalds's Fly-Fisher’a Entomology. 8vo. 14s. 

Bted's Diaeases of the Ox, a Manual of Bovine Pathology. 8vo. 15s. 

Stonehenge’s Dog in Health and Disease. Square crown 8 vo. 7s. fid. 

— Greyhound. Square crown 8vo, 15s. 

Wilcocks’s Sea-Fisherman, Post 8vo. 12s. fid. 

Youatt’s Work on the Dog. 8vo. 6s, 

■— — — — Horse. 8vo. 7s. fid. 

WORKS OF UTILITY AND GENERAL INFORMATION. 

Acton’s Modem Cookery for Private Families. Fcp. 8vo. 4s. fid. 

Blacks Practical Treatise on Brewing. 8vo» 10s, fid. 

Buokton’s Food and Home Cookery, Crown 8vo, 2s, 8d. 

Bull on the Maternal Management of Children. Fcp. 8vo. Is. fid. 

Bull’s Hints to Mothers on the Management of their Health during the Period of 
Pregnancy and in the Lying-in Boom. Fcp. 8vo. Is. 6d, 

Burton’s My Home Farm, Crown 8vo, 3s. fid. 

Campbell-Walker’s Correct Card, or How to Play at Whist. Fcp. 8vo. 2s. fid 
Johnson's (W, & J, H.) Patentee’s Manual, Fourth Edition. 8vo. IDs, fid, 

— — The Patents Designs &o. Act, 1883. Fop.Svo. U 

Longman’s Chess Openings, Fcp. 3vo, 2s. fid, 

Maoleod’s Elements of Banking. Fourth Edition. Crown 8vo, 5s. 

—. Elements of Economics. 2 vols, small crown 8vo, Von, 1. 7s. fid. 

— Theory and Practice of Banking. 2 vols. 8vo. Vol. L 12s. 
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General Lists of Sew Works. 


M'Culloch’s Dictionary of Commerce and Commercial Navigation, 8m US#* 
Maunderis Biographical Treasury. Fcp. Svo, fa. 

— Historical Treasury, Fcp. Svo. 6*. 

— Scientific and Literary Treasury, Pep. 8w. 6#» 

— Treasury of Bible Knowledge, edited by Ayre. Fop, 8m 6#* 

— Treasury of Botany, edited by Bindley & Moore, T\ro Parts, X2a. 

— Treasury of Geography. Fcp. 8vo. 6#, 

— Treasury of Knowledge and Library of Reference, Pep, 8 m to, 

— Treasury of Natural History, Pep. Svo. 6#. 

Pawtner’s Comprehensive Specifier} BuMng-Artfflcers* Work, Crown 3m 6#* 
Pole’s Theory of the Modern Scientific Came of Whist/ Pep, 8m ‘i#» CM, 

Quain’s Dictionary of Medicine, Medium Svo, 31#. 6d. or iu 2 vols. .11.?. 

Reeve’s Cookery' and Housekeeping. Crown Svo, 7#. 04. 

Scott’s Farm Valuer. Grown Svo. 5s, 

Smith’s Handbook for Midwives. Crown Svo. 5s, 

The Cabinet Lawyer, a Popular Digest of the Laws of England, Pep* 8VO, 9#, 
Ville on Artificial Manures, by Crookes, Svo, 21a*. 

WMch’s Popular Tables, by Marriott, Grown Svo, Ws, 

MUSICAL WORKS BY 4QHN HULLAH, LLD- 

Hullah’s Method of Teaching Singing. Crown Svo, 2#. 6ft 
Exercises and Figures in the same. Crown Svo. U. sewed, or Is, 2d, limp cloth 1 
or 2 Parts, M, each sewed, or 84. each limp cloth. 

Large Sheets, containing the * Exercises and Figures in Hullah’a Method/ In 
Five Parcels of Eight Slicets each, price 6s, each. 

| Chromatic Scale, with the Inflected Syllables, on Large Sheet, 1#. $ti» 

I Card of Chromatic Scale, Id, 

' Grammar of Musical Harmony, Boyal Svo. price 3*, sowed and 4#, M, clotli ; or 
t in 2 Parts, each Is. 64, 

Exercises to Grammar of Musical Harmony, li, 

Grammar of Counterpoint. Part I. super-royal Svo. 2#. 6<Z, 

Wilhem’s Manual of Singing. Parts I, & II, 2#. 84. each or together, S« # 
Exercises and Figures contained in Parts I, and IX, of WHhem’a Manual, BdOke 
I. & II. each 8d. 

Large Sheets,Nos. I to 8,containing the Figures in Part I, of Wilhem’s Manual, 
in a Parcel, 6s. 

Largo Sheets, Nos, 9 to 40, containing the Exercises in Part I, of Wilhomh? 

Manual, in Four Parcels of .light Nos. each, per Parcel, 6#, 

Largo Sheets, Nos. 41 to 52, containing the Figures In Part XL In ft P»«f, 9$, 
Hymns ter the Young, set to Music, Royal Svo. 84. sewed, or X#, iff. (doth* 
Infant School Songs. 64. 

Notation, 'the Musical Alphabet, „ Grown Svo. 84. 

Old English Songs for Sohbola, Harmonised. 84, 

Rudiments of Musical Grammar. Royal Svo, la. 

School Songs for % and 1 & Voices, 2 Books, Svo. each 64. 

A Short Treatise on the Stave. 2j. 

Lectures on the History of Modern Music, Svo. 8s. fidt" 

Lectures on the Transition Period of Musical History, Svo. 10#. 84. 
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